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FOREWORD 


Figures have their own language, which to the initatecl 
offer more valuable information than may otherwise be obtained. 
It is, therefore, unfortunate that the art of calculation h&B so long 
been left out of mathematical courses of study, although a small 
place has of late been given to it in some commercial ourrioula 
under the designation Commercial Arithmetic. It is a pleasant 
surprise now to be told that Commercial Mathematics^ demands 
fuller atteution in the training of aspirants in business, and offers 
adequate materials for a full two years’ oourso in the Intermediate 
stage. Alertness in calculation, oourage to grapple with arrays 
of figures, ability to read the language of figures, familiarity with 
the presentation of facts and tendencies with the help of graphs, 
facility in the use of Tables of Logarithms, Exchange etc.— 
these should surely be an asset to all desirous of following 
commercial careers. 

The absence of a reliable book on the subject may also 
have been partly responsible for the neglect with which it has 
been looked upon in the past. The present book, it i* hoped, 
will go a long way towards removing the disabilities of the 
subject. The inclusion of Commercial Mathematics as a full 
subject will surely improve a commercial curriouluip of the Inter¬ 
mediate Standard. 


3, Government Place, West 1 
Calcutta, 1st July, 1937 / 


N. K. MAJUMDEB 



INTRODUCTION 


The computers' art is at the hub of all transactions for profit. 
And yet, training in this useful and praotioal art finds noplace in 
any soheme of education. The range oovered in this treatise will 
show that Commercial Mathematics may very well be taken as a 
full two years' course in the Intermediate Btage. While such a 
subject will bo of considerable practical value, its eduoative 
value will be in no way inferior to that of the usual subjects of 
study at this stago. 

Commercial calculations have to be swift and accurate, the 
degree of aoouraoy being determined by the practical value of an 
answer. Theorotioal accuracy alone—the result of arithmetical 
operations without heed to requirements—leads to results like 
32HI pies, which are not only useless but wasteful of time and 
energy. Methods have been indicated herein, without setting a 
taboo on algebraical methods as suoh—many for the first time to 
the knowledge of the author—that will eliminate waste and 
increase speed. Emphasis has been laid for obvious reasons on 
methods that are specially’adapted to Indian conditions. 

The subject is best approached in reference to business 
operations on their arithmetical side. A familiarity with business 
methods and routine, adequate to a correot apprehension of 
business problems, is to be engendered in the student along with a 
mastery over the language of figures. Portions of the book that 
tuay be considered too specialised may be omitted ; on the other 
hand, the teaoher may use bis discretion in discussing involved 
theories leading to useful practical formulae. The author does 
not think it ordinarily neoessary for the general student to master 
the theories of finanoe, or thoretioal considerations of the 
comparative advantages of different methods of charging 
overheads in coating etc., beyond what has been givdn in the 
following pages, for efficient praotioal work. The growing use of 
Graphioa, and increasing attention paid to Business Statistics 
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have necessitated the inclusion of three elementary Sept ions at 
the end which should bo generally sufficient, and prove useful as 
.a grounding to those desrious of pursuing the subject further. 

The methods of Mental Arithmetic have been discussed in 
some detail. They should be extensively practised, and freely 
used to curtail written work. Tho answers to Examples for oral 
work have been given at the end, other answers being noted 
against the sums for facility of reference. 

Practice in the making and use of Tables should be encouraged 
and it is suggested that Tables should be allowed to be used even 
in examinations ; (or nothing is more effective in attaining speed 
and accuracy. The Tables appended are in no way exhaustive, 
but they comprise most of the tables in general use in their useful 
ranges. 

The book is the outcome of long years of teaching the subject 
with an avowedly practical bias. It is hoped that the book, 
besides being useful to students of commerce, should prove a 
handy book of reference in business houses, financial institutions 
and to professional accountants. The author however, will 
thankfully receive suggestions for making it more useful. 

B. GUPTA. 


Government Commercial Institute 
Calcutta, 1st July, 1937 


PREFACE TO THE SECOND EDITION 

The book has been throughly revised, with an eye to making 
it more useful both as a text book and as a book of reference. 
The Section on Income Tax had to be entirely rewritten, owing 
to the change over to the Slab System. Certain portions dealing 
with special topics have been expunged, being of little interest to 
the general reader. More difficult portions have been marked 
with an asterisk, and may be passed over at first reading. 
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A Table of Reciprocals and a Table of Antiiogorithms have 
been added for quicker calculation. A number of useful algebraic 
formulae, and certain mathematical constants have been tabulated 
for accurate calculation. A new Decimal Table for Rupee’ 
Sterling Exchange has also been added. 

R. GUPTA. 

Government Commercial Institute 
Calcutta, 28th September, 1941 


PREFACE TO THE THIRD EDITION 

The book has again gone through extensive revision. A new 
Section has boon added on Probabilities and Assurances. Consi¬ 
derable changes have been made at different places to bring the 
work in line with the syllabuses of different Universities and 
Education Hoards, who have recommended it for class work. A 
representative selection from questions set at their examinations 
have also been incorporated in response to requests from 
nemorous quarters. Some useful changes have also been made 
in the Tables. 

The exigencies of War economy, however, have curbed the 
growth of this book. More elementary portions have been cut 
out and praotice in short methods and oral work has to be 
offered separately in the complementary volume—Rapid Calcula¬ 
tions. This small book may be profitably used by those who do 
not care to be thwarted by apparently complicated calculations, 
and aspire for speed and accuracy in computation. 


Government Commercial Institute 
Calcutta, 11th July 1945 


R. GUPTA. 
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Special Symbols : 

Corresponds to, proportional to, etc. 

Nearly equal to, approaches, eto. 

Equivalent to. 

A bar below a figure indicates the number of parts 
into which the immediately preceding value is 
aliquotised. 

In analogy 2% or 2%, indicates 2% and 2X« res¬ 
pectively of the immediately preceding value 
( Vide p. 67). 

These signs after a result indicate that the real 
value is just above or below that given. 


Some Useful Series : 

1. Arithmetical Progression : a, (a + rf), (a+ 2d), (a + 3d),... 
n th term —a + (n - 1). d. 

Sum of n terms — n x mean of first and last terms 

(n-l)dj- 


"2 2o + 


» + 1 . 


Middle term (n odd) is th term. • 


Natural Numbers ; 1, % 3, 4, 

n(n + l) 


Sum of n terms ■■ 


2 


2. Geometrical Progression : a, ar, ar* 9 ar*/ 


n th term — Sum to n terms — a. 


r-1 

r-1 


If r be a proper fraotion, sum to infinity • ±Z~ r 9 

3. Series: l 1 , 2*. S 1 , 4 1 ,. 

a t , »(n + lX2n +1) 

Sum of » terms -- - -• 
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4. SerieB : 1.2 + 2.3 + 3.4 + 4.5 + ••• 

Sum of n terms - ^(n + lX* + 2). 

5. Expansion of (1 + s) n -1 + nx + 

«(» - lXn - 2) 3 n{n- L lXn- 2)(» -JJ 4 .. 

+ 3.2.1 * + 4.3.2.1 * * 

ii /I. 1 i n(n+l) 2 n(n+lXw + 2) 4 

Also, (1 +a) ( f + ,)» 1 “ + — 2.1 ■* - Y.27l~- X 

n(n + lX» + 2Kn + 3) * . 

4.3.'/. 1 * 


Mathematical Constants : 

J2 - 1*41421 J3 -173205 ; ^6 - 2*23607 

»“3'141692664 - 3* - " 113 “ foooO ° f 

1 -‘318310-i + 4 + ll + 40 ; Jn- 1/772454-1 + 2 + 2 + 9% 
n — 

Diam. of circle to area 1- 1*1283792 

—1 + 8 +2%+ 3 + 5%. 

Diam. of sphere to volume 1 - —1*2407 - 1 + 5 + 5 + 2%. 

log *-0*4971499 ; log Q- 1*5028501. 




COMMERCIAL MATHEMATICS 

SECTION ONE 

SOME GENERAL PRINCIPLES 

Commeroial Mathematics deals with problems arising in 
course of the daily routine of business. Most of these problems 
are essentially those of calculation ; but a reading of suoh prob¬ 
lems would require more than a passing acquaintance with the 
methods and machinery of business. It is therefore neoessary 
that the subject be studied against a background of business 
operations with an eye to the requirements of the counting 
house. 

The chief objective would of course be to gain quiokness in 
calculations without sacrificing accuraoy. In business houses 
the degree of accuracy is determined by custom, the limits being 
ordinarily indicated by the lowest units current. Wherever this 
limit has been crossed in the following pages, the student should 
convinoe himself of the necessity therefor, and the Bufficienoy of 
the result. In freight calculations, for example, it is the practice 
to work correct to the nearest anna ; but in obtaning the rate of 
dividend in a bankruptcy problem the rate may have to be com¬ 
puted to 4 or 5 decimal places after the pie, depending on the 
value of the claims on which it has to be calculated. 

The question naturally arises as to the admissibility of ignor¬ 
ing errors. Whenever the unit has been selected—that would 
depend on usage or other requirements, say, ^*nd of a penny 
in the Liondon-Calcutta rate of exchange—errors less than half 
the unit may be safely ignored in the results. A quick apprehen¬ 
sion of the effect of ignoring errors in different stages of calcula¬ 
tion will be of valuable assistance id ensuring accuracy of short 
methods of calculation. It should be easy to see that in conver¬ 
ting Urns and cwts into mound*, it should be sufficient to carry 



2 


COMMERCIAL MATHEMATICS 


on to seers as the cwt is a muoh larger unit than a seer , and the 
accuracy of smaller units would be fiotitious. 

As calculations are to be made for business purposes, it would 
be waste of time and energy to try to obtain unpractical values, 
if shorter methods are available for practical answers. The 
student is referred to the complementary volume on Rapid 
Calculations for a fuller discussion of numerous simple methods of 
shortening work, while throughout the following pages he would 
come across the use of easy methods whioh he must assiduously 
cultivate. 

A more generous use of Tables of Logarithms, decimalised 
values and the contracted methods also require to be cultivated. 
These would very greatly reduce routine work, and, used intelli¬ 
gently, ensure any degree of accuracy. 

There should also be little hesitation in making use of 
algebraio symbols and the methods of elementary algebra and 
trigonometry for tackling problems, if that would lead most easily 
to their solution. Certain speoial methods have been indicated in 
the following pages, whioh should also provide a powerful 
machinery for the purpose. 


§ Algebraic Symbols & Formats. A formula is a simple 
single statement in general terms of a whole series of particular 
faots, expressed in terms of algebraic symbols. 


A retailer marks up his wares H% above oost. Representing 
list prices by L and cost prices by C, the relationship is expressed 

as L m C' This formula may now be used to represent the 


whole series of prices entered in his catalogue ; and also to work 
out the list prioe corresponding to any given oost price. At the 
same time, it would enable the determination of cost prices when 
the list prices are known. 


The interpretation of symbolical expressions should be noted 

in every case. If W is the "Weight in lb. of feed water per hour 

and P the electric power.,in kilowatts given out at an electrio 

W 

station, ~p would indicate the quantity of food water per hour 
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(or production of unit power ; whereas ^ would indicate the 

rate of production of power corresponding to every lb. of feed 
Water supplied. 

§ It becomes necessary at times to make out algebraical state¬ 
ments of data and obtain desired values by solving equations or 
by elimination. Ia evaluation from formulae, attention should 
be given to the units of the various items, cancelling same units 
only from the numerator and the denominator, and also indica¬ 
ting the proper unit of the result obtained. 


Illustration. Determine the stress / in a boiler plate from 

the formula /- g", where the pressure p-160 lb. per sq. in., the 

diameter of the boiler d - 8 ft. and the thickness of the boiler 
plate t - '63 in. 


Separating out numerals and units / 



To evaluate this formula, the ft. in the numerator should be 
multiplied by 12 for conversion into inches, and the lb. divided by 
2240 for conversion into tons. 


Thus, 


, 160x8x12 „ ton* in. _„. AM , 

>-2 x '63 * 3240 “ »in. 6 44 to “ per “ 


§ Equations. An equation expresses a relationship of equality 
involving variables and constants. It should be remembered that 
the number of equations required for the complete determination 
of the unknowns is the same as the number of unknowns. 
Following are certain elementary rules. 

1. Transposition of terms . If terms are transposed from 
one side of an equation to the other, they change their signs. 
Thus, if 3s + 46-64, 3x"64-46 ; whence, Zx -18 and x -6. 

2. Transposition of factors. When a factor is moved from 
one side of an equation to the otbqr it changes its position, the 
numerator in one ease becomes the denominator in the other, and 

vice versa. Thus, if ox —ay, and y ——• 
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3. Equations of second and higher orders may be solved by 
factorisation. Thus, if (x - aX* - f>X* - c) - 0 ; each of the factors 
x - a, x - b and x-c may be equal to 0. x -a, b or c. 

4. The direct way of finding comparative values of 8 tin- 
knowns from two equations is by the method of cross multipli¬ 
cation. Thus, if, 

ax + bv +cz-0 \ x _ -y m z _ 
and as + by + c'z-O J bc r -b'c~ ac'-a c~ab r -a b 


5. Where indices are involved, the procedure is as follows. 

If a?*-a, z —Vo or (a)*. 

6. The roots of the quadratic equation ax 2 +fcx + C“0 are 

-b±Jb*-±ac 

%mm ---- 

2a 


given by 


§ The First Four Rules. In performing the ordinary arith¬ 
metical operations, ihe student should develop an alertness in 
detecting Bcope for shortening labour in all stages. Thus, (i) to 
multiply a number by 125, imagine 3 zeros at the.end and divide 
by 8 ; (ii) to find the cost of 243 articles @ 3jd each, remember 
that the oosb of 240 — £3j and add the cost of 3, and so on and so 
forth. Again, to subtract the sum of a number of items from 
a single item, perform the subtraction at the end of addition of 
every column—ticking off for a complete unit of the next column, 
and while borrowing therefrom for enabling the subtraction. In 
multiplication, it would be useful to start from the left to the 
right in the multiplier (as shown in the next section), and io 
division to adopt the Italian Method ; and in all oases to carry 
on wcrfk in the i laniard form. 
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Revision Exercises 

1. The asterisks in the following multiplication sum repre¬ 
sent figures. Replace them by the correct figures. [dns. 9635 

5 3 7 8 
2*3, 

2 6 * * * 

* * * * * 

* * * * * 

. * *_i_ 

,41710** 

• vt 1*8 v 8$ 1*876 v 3'6 .. k r . .. 
implify . 0 - 7 g x + —■ x - lA [ins. 44 

8. Work by the shortest method :— 

(a) Given 15% of an amount is £27 10 b 6d. How muoh. 

would be 16$% thereof ? [Am. £30 5s 6$d 

(b) 3’142 (7"86* — 6'93*) correot to 5 significant figures. 

[ins. 83’623 

(c) *8689 x 99-5 —P.8.C. [Am. 86-45555 

4. A water pipe L yards long, d inches in diameter, with 

one end H ft. higher than the other carries di^H+L 

gallons of water per minute. Evaluate, when the pipe is a mile 

long, and has a diameter 4$ inches, while one end is 98 ft. 

higher than the other. [Ans . 98‘42 gallons a min. 

• 

5. A yard stick is $-inoh too short. Find the error in the 
measurement of a piece of cloth measuring 29$ yards by it. 

[ Am. Error 1 ft. 2{ in. too long. 

6. A warehouse-keeper uses a stone (14 lb.), a lb. too heavy, 

when entering potatoes in his stock ; and uses another stone, 
a lb. too light, when selling. If a dealer puts in 182 stones 
of potatoes with the warehouse-keeper, according to . the latter's 
weights, how much does the Utter dear by charging a 
commission of 3 pies per stone, and selling out the entire stock 
at the dealer's prioe of 7as per stone ? [Am. Bs 15 la 6p 

7. In a long division sum the dividend is 529565, and the 
first two remainders (before taking down the next figure from 
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(ha dividend) are 246 and 222, and (he third and final remainder 
is 542. Find the divisor and the quotient. —I. Com. 

[Arts. 561; 943 

8. The area of a field is 30479*805 sq. ft. Its length is 
twice its breadth. Find its length. —I. Com. [Ant. 246*9 ft. 


9. Determine the smallest quantity that must be added to 
the following to make the sum the square of a whole number. 

m* , 0*76 of 3*67 1426 

U « of (H - *) 8*64615$ 

—I. Com. [Am. 3ft 

10. An educational body requires 60 book prizes at 5s each, 
40 at 4s 6d each, 45 at 4s each, and 70 at 3s each. One 
bookseller offers the 5s prizes at 4s, the 4s 6d at 3s lOd, 
the 4s at 8s 3d and the 3s at 2s 6d. Another offers a uniform 
disoount of 20%. Which offer is cheaper, and what difference 
would it make upon the entire cost of the prizes required ? 

—I. Com. [ Ant. Second offer cheaper by 18s 7<J 


11. A dealer sets aside 14531b. of tea to be distributed in at 
least 10800 sample packets, (a) How much tea could be put 
into each packet to the nearest i-oz. ? (b) If tea is to be put 
in these paokets to the largest possible *-oz. and the remaining 
stock is put in small packets of **oz. each, how many suoh 
smaller packets can be distributed ? [Ans. 2$oz. ; 3296 


11. A oarpenter was engaged for a number of days for Bs 15 
16as ; but having absented himself he was paid only Bs 8 7as. 
8how that his daily wages oould not exceed 15as. 


18. Find the square root of ^g ~ fgfg Un*. 1*096 + 

4 

14. A square plot of land measuring 182$ sq. yd. is halved 
by drawing a diagonal aorosa. The owner of a half-share subse¬ 
quently acquires adjoining landa to make his plot a square on 
the diagonal. Find the a>rea of this acquired plot. 

Una. 2781 sq. yd. 

15. A voluntary fund is raised on the basis that every person 
lament is to oontribut. as many annas in the rupee as he has 
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rupees in hit pocket. 15 peraons have Be 19 each ; 18 have 
Bb 10 each. How muoh has each of the remaining 20 persons, 
if the amount thus raised ia Bs 327 8as ? [4 «m. Bb 8 

16. A woman bays some eggs at 3 an anna, and also the 
same number at 5 an anna. She sells them at 3 pies each. Does 
she gain or lose, and how muoh % ? —8. C. [Ana. Loss 6i% 

17. A tradesman sells two articles together for Bs 46 
making 10% on one and 20% on the other. If be had sold each 
artiole at 15% profit, the result would have been the same. At 
what price did he sell each article ?—S.C. [Ana. Bb 22 ; Bs 24 

18. The capital cost of a small waterworks is Bs 60,000. It 

can pump 1000 gallons of water an hour and it works 16 hours a 
day. Running costs amount to Bb 140 a month and there is an 
annual charge of Bs 320 for water-testing etc. The plant depre¬ 
ciates in value by 8% p. a. Calculate the actual oost of supplying 
100 gallons of water a day to a consumer for one month. If a 
charge of Bs 5 is made for this quantity, find the interest earned 
by the capital.—B.C.S. [Ana. Bs 3 2as ; 7*2% p.a. 

19. The top of the new Howrah Bridge will be 360 ft. above 
ground level, and it will be visible from ground level at a 
distance of 23 miles in a direct line from the top. Find the 
radius of curvature of the earth, assuming it to be a sphere. Give 
your answer to the nearest 100 miles.—B. C. S. iAna. 4000 miles 

20. Two persons going to the same place had 8 md. of 
luggage between them and were charged excess for the luggage 
at Bs 8 and Bs 4 respectively. Had all the luggage belonged to 
one person be would have been charged Bs 14 for excess. Find 
how muoh luggage is allowed free, and how much each had. 

—B. C. S. [Ana. 1 md.; 5 md.; 3 md. 

21. A straight railway track crosses a straight high road ak 
a place X. There are two stations on the railway at distances 
of 3 miles and 12 miles respectively from X and on the same side 
of it. A man wants a site for a farm which should be equally 
distant from the two stations and the high road. Show bow the 
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site may be determined by a geometrical construction. Point 
out 1 two possiblifcies. —B. C. 8. 

t ^ 

22. The correct measurements of a rectangle are 8"2 yards by 
2*4 yards.' ’ A boy told to find its area entered the measurements 
as 3*2 metres and 2*4 metres. Find his error in square yards and 
also the percentage error, given 1 metre ■•39*37 in. —I. Com. 

[Ans . 20|% app. 

28. A man travelled GO miles in Scours partly by train and 
partly by car. If he had gone all the way by rail be would have 
arrived 1 hour sooner and saved f-ths of the time he was in the 
car. How far did he travel by oar 7—I. Com. [-4ns. 45 miles 

24. Two men and 6 boys can do half of a piece of work in 
5 days, and 3 men and 4 boys can do Jk-rd of it in 3 days. How- 
many days will 9 men take to do it all ?—I. Com. [Ans. 5 days 

25. A bicycle was sold at a loss of 40% on the cost price; 

a second one was bought with the proceeds plus 5 guineas paid ; 
this also was sold at a loss of 35% ; a third one was bought with 
the proceeds plus £5 16s 3d. The third bicycle cost £16. What 
was the cost of the firat one ?—I. Com. [ins. £17 10s 

26. Two workmen are engaged on a piece of work for which 
they are to receive Bs 28. One workman works for 3 days of 
9 hours eaoh, and the other 3 days of 8 hours ; but the seoond 
does as much in 2 hours a9 the first does in 3 hours. How 
should the amount be divided between the two workmen ? 

—I. Com. [Ans. Bs 12 and Bs 16 

27. are two one-pint decanters, containing liquor and 
water in the ratios 11:4 and 10 : 5 respectively. The contents 
of the two decanters are poured into a two-pint decanter and the 
mixture is sold at Be 1 a pint, thereby realizing a profit of 2as 
per pint. Find the cost price of a pint of the liquor.—I. Com. 

• [Ans Bel 4as 

28. Reduce ~|| of 22 2 of 0 06 of 0'2$4 to a vulgar 

fraction in its lowest forms. —I. Com. [<4«*. 189/r 
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M. A rectangular grass plot the length of whose sides are ih 
ttie ratio 5 to 6 oosts £17 15s 6}d for turfing at the rate tif'Bd 
per sq. yard. Find the length of its sides. —I. Com. 

[An*. 26$ yd. \ 39 yd. 

SO. A manufacturer sold an article to a merchant thereby 
gaining 7$%. The latter sold it to a retailer thereby gaining 
124%, and the retailer sold it to a customer therby gaining 22%, 
these percentagesbeing based on the cost price in eaoh case. 
Find how much per cent the customer’s price was greater than 
the cost price of the manufacturer. If the customer’s price be a 
guinea what is the actual cost price ? 

— I. Com. [Ans. 47$% app. ; 14? sh. 

31. A tennis court is 26 yd. long and 12 yd. wide. A man 
owns a rectangular field 126 yd. long and 95 yd. wide and decides 
to mark out as many courts ;as possible, the netting being 6yd. 
from the base line and 3yd. from,the side lines. If he lets all the 
courts at Rs 123 per season each, what would be the rental of 
the field per acre ? 

% 

—I. Com. [An*. Max. no. of courts 15 ; Rs 746 app. 

82. A man spent 20% of his money, then £50,,and then 15% 
of the remainder. If he had £1698 6s left, what was his original 
money ? —I. Com. [Arts. £2560 

33. A sold an article to D , thereby gaining 137% on his 
outlay. B sold it to C and gained 7'4% on his dUtlay. C Bold it 
to D t who paid a sum which was 28*3% greater than its oost to 
A. What percentage profit on bis outlay did C gain ? 

. • —I. Com. [ Ans . 5% app. 

84. A man in business loses in the first year 5% of his 
capital; bat in the second year he gains 6% of what he had at 
the end of the first year ; and his capital is now Rs 350 more 
than at the commencement. Find his original oapital. 

—I. Com. [Ans. Rs 50,000 

85. A triangular field has its sides of length 111yd. 2 ft. ; 
119 yd. 4 inohes, and 134 yd. respectively. A farmer wishes to 
have a wire fence ronnd the field, and supports are to be fixed at 
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equal distances apart all round the field. What is the greatest 
distance apart of the supports in order that one should be fixed 
at each oorner ? Also, how many supports would there be and 
what would be their cost at Rs 2 lias 9p each 7 

—I. Com. [Ant. 7$ yd ; 49 ; Rs 138 15as 9p 

85. A dealer sold 3 pianos for Rs 300, Rs 450 and Re 500 
respectively, thereby gaining 5% on the total selling price. He 
lost 4% by the sale of the first, and gained 7$% by selling the 
second, the percentages being based on selling prices. What 
per cent gain did he obtain by selling the third ? 

—I. Com. [Ant. 8*15% 

37. Two stations A and B are 150 miles apart. A goods 

train leaves A at 8-20 a. m. and travels towards B at 17$ miles 
per hour. An express train leaves B at 9-40 A. M. on the same 
day and travels towards A at 574 miles per hour. When and 
where will they meet 7 —I. Com. 

[An s. At 11 hr. 21 m. 20 sec. a.m. at 52$ miles from A. 

38 . A bought the following lots of goods :— 

311 tons @ Rs 113 4as p. ton ; 128 tons @ Rs 127 9as p. ton 
73 tons @ Rs 128 lias p. ton. Find at what rate the entire 
stock should be sold to enable A to earn 10% profit. 

—I. Com. [/Ins. Rs 130 14as lip nearly p. ton. 

39 . Find the square root of 557*196025—I.Cora. [.4ns. 23*605 

40. Simplify 

-I. Com. [.4n*. ISftttt 



SECTION TWO 

APPROXIMATION AND CONTRACTED METHODS 

<4 ~ *' 

§ Approximation. Arithmetical calculation*, in certain reu* 
poets, represent some of the most accurate operations of the 
human mind. At the same time, they frequently lead to results 
which have an appearanoe of accuracy which they do not 
possess, being vitiated either by errors of observation of the 
data or by over-reaohing the limits of practicability. At least 
in the business world, theory is not allowed to preponderate 
over the requirements of practioe, and an answer of the type 
4s 7$Hd is evidently unwanted, although it might have been 
arrived at after dose computation. The simple reason is, that 
one does not receive nor make payment of this amount. What 
is wanted is an approximate quantity, which is also real and 
tangible. 

Even in the most accurate scientific calculation, errors of 
observation, mcchanioal inaccuracies and many other considera¬ 
tions demand an expression of approximation within oertain 
limits. In our every day work, also, we are constantly making 
approximations, consciously and unconsciously, in connection 
with quantitative ideas. 

These approximations, again, are subject to assessment, and 
in the following pages will be discussed the common arithmetical 
methods thereof. 

Quantities are compared when referred to selected units, but 

these units may vary between very wide limits. While the physi- 

• 

cist in his laboratory worries over a difference of irfnnth part of 
an inch, the astro-physicist ignores distances of millions of miles ; 
and while the joiner is exaot to the nearest 32-nd part of an inch, 
the furniture dealer sells his wares measuring to the nearest 
i-foot only. 

In theory, then, every one of ns is making mistakes, big and 
small, in our daily calculations ; and we are all prepared to 
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condone some of them, varying in size according to the nnit of 
reference for the time being. 



A point P moving from A to B is nearer to A than to B , so 
long as it is to the left of the middle position at C. As soon, 
however, it passes C, it is nearer B than A . 

Thus, within the range 1 to 2, say, from A to B, any quantity 
like 1*3, which is to the left of the mid-point at 1*5, is nearer 1 
than 2. For the same reason 1*8 is nearer the upper limit 2 than 
1. While the moving point is still to the left of C, being very 
close to it, say, at 1*49999, it is still nearer the lower limit 1. 
On the other hand, as soon as it reaches beyond C, by even a 
very narrow margin, say at 1*500001, it is nearer the upper than 
the lower limit. 

Just at C, the mistake of taking 1*5 to be approximately 
equal to the lower limit 1 or to the upper limit 2 is the same, 
being half the range itself. It is, however, the practice to take it 
as being approximately equal to the upper limit, as in most cases 
5 may be followed by other digits. 

In every approximation there is presumed to be an error ; 
and in a good approximation this error should not exceed half 
the value of the unit of reference ; the maximum error, occurring 
just at the mid-position, being equal in value to half the unit. 

If, for example, the unit of reference be *01, that is a 
hundredth, the number 32*874 lies between 32*37 and 32*38, and 
is approximately equal to (=*) 32*37. While, 32*376, lying bet¬ 
ween the same limits should be approximated to 32*38 correct 
to'two decimal places as in the last case. 

Hence the uuual rule is to observe the digit immediately 
JoUounng the place under approximation in a number in the deci¬ 
mal system of notation. If this is less than 5, it is ignored in 
the approximation ; and if it irfi or more, it is cancelled to 
increase the figure under approximation by 1. 
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The unit of reference is a matter of choioa^ and will depend 
on the requirements of a particular problem. \ In business cal¬ 
culations, sb has already been noted, the unit is usually the 
lowest value of current measures. For example* it is! generally 
useless to take into consideration a unit smaller than a farthing 
in Great Britain, or the pie in India ; and it may frequently 
serve the necessary purpose to make computations oorrect to 
the nearest penny or to the nearest 3-pie (pioe). In India, the 
present tendency is to make calculations oorrect to the nearest 
anna. Banks and Government Revenue D epartments still make 
oertain calculations to the nearest pie, although the pie has long 
disappeared from ourrency. 

When, however, the value to be obtained is a rate, it will be 
necessary to keep in view the likely multipliers to ascertain 
the degree af accuracy of the result. Thus a Bankruptcy divi¬ 
dend may have to be obtained correct to 4 or 5 deoimal places 
after the pie, if necessary. 

S The first few figures of a number, not being zeros, are 
known as significant figures . Thus 8,531,234 =» 85 x 10 fl correct 
to 2 significant figures ; and *00023658 =5 *00024 also correct to 
2 significant figures. Correct to the nearest million the first 
number would be approximately equal to 9 millions. 

§ To obtain the value of say, 4f Jd to the nearest farthing, it 
should be observed tbat numerators 17, 34 atd 51 in the frao- 

s 

tional portion respectively stand for id, id and id. The given 
numerator 21 lies between 17 and 34 and and is nearer to 17, 
and the amount is equal to 4id to the nearest farthing. To 
express, say Is 4* 6184...d to the nearest 32-nd of a penny, the 
decimal portion *6184 is multiplied by 32 to the nearest integer to 
obtain 20 ; and tbe amount =? Is 4$£d i.e.. Is 4fid to the nearest 
32-nd of a penny. $ 4*8631 is similarly equal to $ 4'86jf oorrect 
to:tbe nearest 64-th of a cent. 

S Standard Form. A multiplication or division is said to 
be in the standard form when tbe first figure of tbe multiplier or 
the divisor is in tbe nnit place. Since, AxB is equal to 
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(A x 10*) x (YprJ for all values of n, the produet 41fi83'67488 x 

'0046423 - 41*68367483 x 4*6423 in the standard form. And since 

5S. the quotient of *083642+ *0009024-836*42 ■►9*024 

in the standard form. Henoe the rale is to move the decimal 
point in the multiplier and multiplicand through the same 
number of places in opposite directions to obtain the standard 
form ; and to move it in the same direction through the same 
number of places in the divisor and the dividend for the same 
purpose. 

$ Contracted Methods. When products and quotients are 
required to n desired degree of aoouracy, the actual work of 
multiplication or division may be contracted to avoid unnecessary 
work. 

§ Multiplication . 1. Multiply 84026*38642 by *00618436 


oorrect to 2 decimal plaoes. 8#'020388#2 

Reduce to the standard form and 6*18436 

arrange figures according to their place 504*158 

values. 8*403 

3 doimai places in the multiplicand are 6*722 

retained in the work, the third place being ‘336 

neoessary for approximating the result to *025 

2 decimal places. Plaoes beyond the third *005 

are cancelled in the multiplicand. 519*640 


Product - 619*65 app. 

The multiplication oommenoes from the left to the right, 
the product figures of the first multiplication by 6 being 
arranged immediately under the corresponding figures of the 
multiplicand. 

At every succeeding step, a figure to the left in the multi¬ 
plicand is cancelled out and the product figures are arranged to 
end with the first product line. 

At every stage, however,,.great ears should be taken to 
ascertain the correct figure that may be carried from the can- 
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called figure* under the rules of approximation. Thus, in the 
first line 6 x 88... the cancelled digits would give 2 to carry. 

In the end the last figure 9 of the produot is cancelled out, 
altering the seoond decimal place from 4 to 5 for approximation. 


2. Multiply 8436*586414 by 402*643 correct to 2 sig. figures. 


Reduce the work to the standard form ; 
and retain 2 significant figures in the 
multiplicand to obtain 3 sig. figures in the 
product, the extra place being taken for 
approximation. Proceeding, as before, the 
first 2 eig. figures of the produot are ob- 


mmuu 

402643 


337 
_2 
330" 

i.e. 84 x 10* app. 
tained to be 34. It is now estimated that if the multiplication 
were completed by ordinary methods, the number of integral 
places in the produot would be 7. Of these 7 t the first two 
have been obtained to be 34, and the final product is seen to 
be approximately equal to 34 x 10*, where the zeros are put in 
to indicate the place values of the figures obtained. 


3* Multiply 4983 642 by 712*6142 correct to the nearest 


tbonsand. 

Reduce the work to the standard 
form. Express the multiplicand in 
thousands. Retain only 1 decimal 
place in the work for approximation. 

Proceed as before, noting that 
every produot line is now in thou¬ 
sands. 

§ Division. 1. Divide 58642*8142 
1 decimal place. 

Reduce to the standard form. 
Retain in the dividend 1 place of 
decimal in excess of requirement for 
approximation, cancelling out the 
rest. Note that not more than 4 
figures are necessary in the divisor for 
the first division. Cancel the remain¬ 
ing figures of the divisor. Arrange the 

Ottormra Tafkrfahca Public 


498364 2 * 7196142 
iit'Md thousand. 
. 7* 12 61 42 

3488'5 thousands 


i.e. 


498 
100 
- 8 '8 
36513 " 

3651 thousands app. 


M 


)• 


it 


ft 


by 923'6182 correct to 


6349 

9'2BM82j586'420Z*2 

155417 

8225 

2771 

454 

369 

85 
83 ‘ 


Quotient "68 6 fcpp. 


Library. 
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figures of the quotient on the top of the dividend, pUcing the 
decimal point immediately above the point in the latter. ■*- 

The first figure of the quotient is obtained by trial to be 6 
(being 68 + 9), whieh is placed on the top of 8 whioh is the 
last figure required for the trial division. At each succeeding 
step of the division canoel a figure to the left in the divisof, 
instead of bringing down a figure from the dividend. 

The actual work of division may be contracted further 
by using the Italian method, that is by omitting to write down 
the produot line at each stage. This is illustrated in the 
following. 

2. Divide 40264*6142 by *0021463 correct to the nearest 
million. 

Beduce to the standard form, 
and then express the dividend in 
millions, the required unit. Retain 
1 decimal plaoe in the dividend for 
approximation, and proceed as 
before. * ' Quotient - 19 millions app. 

S. Divide *0084641 by 342*643 correct to 2 sig. figures. 

.0000247 

3*42g«r0000846« 

"l 61 

24 

Quotient - *000025 app. 


18*0 millions 
2*1403140 20#. ..millions 

18 8 
17 


4. Estimate a rough value of :— » 

486*3846 x^483 x 1864 
*00863 x 92*48 x97*25 

Reducing to the standard form, the expression 

* i _ 4*863846 x 4*83 x 1*864 . 

W>T9 r 248 x 9785 • wfa,ch 18 TOU Q hl V 

-Jl*. og 

9 x 9 x 10 


Note. The rough value may also he obtained by collecting place values 
cl the first significant figure of each component. Thus, the expression is 
_.. 6X6X2 , — — 

"••“J -jfxSxIo 1 
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Tbs working of tbs Moond boll may also bo abbreviated by tbs omission 
of tbs 10* t. Thus, whiob oanoels oat, 

To obtain the result, however, correct to a specified number 
of decimal plaoes (say 4), it, is noticed that 4 deoimal plaoes 
in the answer will mean S significant figures. The work will 
therefore require 5 significant figures in the numerator and 


4 or 6 significant figures in the denominator, as neoessary. 


Given exp. 


43*795 

7762 


43795 

7*762 


in the standard form 


- *05642 — *0664 correct to 4 dec. plaoes. 


Note. It in advisable in such case as to use Log Tables. 


§ Mixed Fractions. It is sometimes useful to abbreviate the 
writing of deoimal fractions by the use of vulgar fractions that 
would, when decimalised, give the substituted figures in the 
decimal number. Thus *38125 may be written to be-*385, the 
faaotion 5 reproducing the figures 125, after *38, when decimalised. 
Similarly, 660625 - 66* ; 1383 - '138* eto. It will be noticed 
that this notation satisfies the conditions of ordinaqr artbmetical 
operations. Thus, *0381 + *0521 - 0901; *68* - '58* - 09* ; 

'68J x 4 - 2*33 (4x5-1, which is carried and added to 4 x 58 — 
232, and the resulting number duly pointed). A multiplier like 
'251 - ‘25 + i of *01 - *25 + 1%, may be used by obtaining i( — *25) 
of the multiplicand and taking 1% of the product and adding. 
Thus, 23*468 x ‘25l-i of 23*468 i.e. 5'867+1% of 6*867-5*867 
+ *05867 5*92567. Also, by the ordinary rules of approximation 
3’25| =5 3*25, and 3*255 =5 3*26 correct to two deoimal places. 
In an expression like $ 4*8655, however, the fractional portion 
should be interpreted as 55-nd part of a cent. 


§ Orders of Smallness. Of two small quantities one may be 
comparatively very much greater than the other. Thus *005, 
itself a small quantity, is 1000 times *000005. These are then 
said to be of different orders of smallness. If, for example, 
n x 10~*, n lying between 1 and 9, is of the first order of small- 
ness, * x (10~*) a is said to be of the second order ef smallness, 
and «i x (HT*)* of the third order eto. eto. It is evident that in 


2 
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approximations small quantities of higher orders disappear in the, 
presence of one of a lower order. 


1 


1 ±* 


We thus have, x and y being of the same order of smallness, 


■ 1 + x + x* +** + x 4 ... -* 1 + x, neglecting **, **... 


(l+*Xl + »)-l+* + V + *V 1 + z+y, neglecting xy. 

=5 1 + *-y, neglecting xy, xy *... ; and 

(l + x)" - 1 +nx +"^ 2 -^-i 2 + ... =» 1 + nx, 

neglecting (nx) 9 , (nx) s .assuming that nx is a small quantity. 

(l + x) w ‘x(l + y)«* =5 l + n l x + n,y. assuming that n x x and n g y 
are of the same order of smallness. 


Illustrations 


(0 

GO 


1 

1005 


1 - 005 


1005 _ 

row "* 


1 + 005 - 007 


-‘995, neglecting ( 005) ' etc. 


-'998, 



J/10004 -10(1 + -0004) k =510(l + i X 0004) -10*001 + 


. 3 08 x 4 018 8_x_4p0p (1 + 3' 67%) (l + '45%) 

UvJ 64'79 x 2934 2 “ 60 x 3000 (1 + 7 98%) (1 - 219%) 

=5&[1 + 2’67% + '45% - 7'98% + 219%] 

- fy[l - 271%] - h x 9729 - '065 app. 


Note. When the ultimate multiplier it large, the final result would be 
rough ; wit? smell multipliers, it is usually fairly accurate. While ordinarily 
suoh simplifications should be done with Log Tables, it would be easy to 
ebeok up results by the above method. 


§ Square Root. The method of finding the square root of a 
number is beat explained in referenoe to the illustration below. 

To find the square root qi 4568*34861 correct to 2 decimal 
places. '■ 
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Method. Put dots on tbs top of the unit place and on the 
top of every alternate digit, 
right and left, introducing a 
zero at the end. Obtain by trial 
6 the square root of 45, ending 
with 5 under the first dot ; 
put it down on the right of 
the line. Bring down 36, the 
square of 6, under 45. Subtract 
and bring down 68, ending 
with the figure under the next 
dot. To the lefF of the left- 
hand line, bring down twice 6, the first figure to the right. 
Obtain by trial the quotient 7 of 968 divided by 19, putting it 
down both after 12 and after 6. Multiply 127 by 7 and 
subtract from 968. That gives 79, after which bring down 
38, the next pair of figures. To the left put down twice the 
figures so far obtained on the right i.e. 2 x 67 -134. Again treat 
134 as a trial divisor, obtaining 5 as the quotient figure. Put 
this 5 down both after 134 and 67 (after a decimal point). 
Proceed in this manner till the square root is obtained on 
the extreme right, 67'689...which =5 67'59 correot to 2 decimal 
places. 

After some practice, the product lines may be omitted as in 
the Italian method of division. 

9 It may be noted that after obtaining a square root up to 
n sig. figures, (n -1) following figures may be obtained by con¬ 
tracted division after the* n-th stage. Continuing the work in the 
above illustration, the following further figures are obtained. 

8396 

ldgtti 1 113489 
6354 
* 1299 
88 
2 

The square root up to 7 dec. places would be *» 67*5898896 app. 


4566*8&64l6|67*589... 

36 


127 

968 


889 

1345 

7938 


6725 

13508 

121364 


108064 

135169 

1330010 


1216521 


113489 
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Examples 1 

Obtain values to the degree of accuracy noted against eaob— 

1. (i) 6316*016 x'08164 ...3 deo. plaoes. (ii) 00164186 x 
‘3164...4 deo. plaoes. (Hi) 4164 001426 x 61386...nearest thou¬ 
sand. (iv) 63846*3164316 * 4014*64316...3 sig. fig. (▼) 34643*64864 
x 4164*36416...nearest million. 

[Ans. 615*68 ; *0006 ; 256 x 10* ; 256 x 10* ; 144 millions 

2. (i) 0643126431 + *00016438...3 dec. plaoes 

(ii) 46*38642684+ 8364*1641...4 deo. places 

(iii) 34683*16416+ *000031413861...nearest million 

(iv) *0064316431+ 84*313641...3 sig. fig. 

(v) 46346*31416 +*000163142...3 B ig. fig. 

[Ana. 391*244 ; *0055 ; 1104 x 10* ; *0000763 ; 284 x 10* 

8. Simplify— 

« SS - 4 Uw * ■° 006 

W) - 4 dec * '°° 1& 

4. Transform the following from decimal fractions to mixed 
fractions and vice versa — 

(i) *30625 : *81375 ; *0026 ; *15142857 (ii) *165 ; 012* ; 
*103* ; Oli 

[Ann (i) *3* ; *81*; *002|; *15* \ii) 16375 ; *012538461; 
1033126 ; 01 

5. Extract the Bquare root of the following to the degree of 
accuracy noted, as required— 

268824; *01375929 ; 4*210704 ; 009921 (4 dec. places); 
6443*2729 ; 2704*416* (3 deo. places) 

UmC' 618 ; '1178 ; 2*0$; *0996 ; 80*27 ; 62*004 
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6 . Obtain approximate values — 

573 643 +1002 ; 64 6894 * 9997 ; 04386 * 10008 ; 

52'681 x 600 03 [Ant. 572 60 ; 64 - 67 ; 04387 ; 31610 

7. Write down approximate values of— 

(10002) T ; 36 086 x (10004)* ; 2368x^1^ ; 

86 24 x 1003 x '998 Uni. 10014 ; 36 662 ; 28‘65 ; 86 326 

8. Find the value of— 

^3080, given J 3025 - 55 [Ans. 55 495 

5, given Vl331 -11 [Ant. 11011 

[»<«• (1381+(I38i)*[i+ i ^ i ]*=s n[i + a^Tiaai] 

-llxlOOl] 

9 . Calculate the following values to the number of decimal 
plaoes noted against each— 

2% of 63 47f (2 places) ; 4% of 36410* (l place); 3% of 
416345* (2 places); 1*% of 56 342* (nearest integer); 2*% of 
98'64| (nearest integer). Uni. 1*27 ; 14'2 ; 1‘25 ; 1 ; 2 

10. Find as accurately as possible the weight of a cubical 
piece of metal the edge of which is 3yd 2ft 31 in. long while a 
cubic foot of the metal weighs 8'8764 owt. —I. Com. 

[Ans. 633 ton 6 cwt 3 qr. 

11. Standard gold contains ff fine gold and & alloy. 20 lb 
troy of standard gold are coined into 934 Sovereigns and 1 half- 
Sovereign. Calculate to 5 decimal places the standard weight 
of a Sovereign in grains. Also, find the value of 1 oz troy stan¬ 
dard gold and 1 oz troy of pure gold, neglecting the coat of the 
alloy. —I. Com. Uni. 123 27447 gr. ; £3 17s 9d ; £ 4 4s lOd 
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12. A ship whose average speed was 28*43 knots took 1251 
hours on a certain journey. Find to the nearest mile the length 
of the journey given that 1 knot is equal to 1*15 miles per 

hour. If another ship took 148 hours on a journey 95 miles 
longer, what was its average Bpeed in knots oorreot to 2 decimal 
places ? —I. Com. [Ans. 3375 mileB ; 20*39 knots 

18. If the population of a town increases every year by 1*8% 
of the population at the beginning of that year, in how many 
yearB will the total increase of population be 80% ? —I. Com. 

[Ans. 15 years +- 

[Hint. Solve (1 + *018)" -1 - A] 

14. Simplify :— 

2 /..\ \/6- ^/3 ^5+ J3 

[Ans. ’6357 app.; 8 



• SECTION THREE 

DECIMALIZATION OF MONEY. WEIGHTS A MEASURES 

§ The Metrle System. The E nglish and Indian systems of 
money, weights and measures, involve complicated calculations; 
because the various subdivisions of the different units are unequal 
fractions. With a view to attaining expedition in calculation, 
French scientists introduced the idea of sub-dividing units into 
10, 100, 1000 etc. equal parts, and adopted the uniform use of 
prefixes to denote suoh multiples and sub-multiples. The Frenoh 
unit of length is a metre , whence the word metric has been 
derived. Thus: 

(i) The unit of length is 1 ra.-39’370113 inches app. 

10 m -1 JOccfl-metre (Dm) 1 metre -10 dcci-metres (dm) 

10 Dm * 1 Hecto- metre (Hm) 1 dm — 10 cenli-metres (om) 

10 Hm •= 1 Kilo- metre (Km) 1 cm -10 milli -metres(mm) 

10 Km -1 Myria-me tre 

Myria means ten thousand ; Kilo means a thousand ; Hecto 
means a hundred ; Deca means a ten. Also, deci means a tenth ; 
cents means a hundredth > milli means a thousandth etc. 

s 

These same prefixes are also used in respect of other measures. 

(ii) The unit of weight is 1 gramme (gm.) 

(iii) The unit of volume is 1 litre «1000 c.cms. 

(iv) The unit of area is 1 Are —100 sq. metres. 

(v) The unit of money is 1 franc which is divided into 100 
. centimes. 

S The unit of length in trade is the metre ; but where long 
distances are to be measured, the Kilometre is used. In measur¬ 
ing areas, the usual unit is the Are («1 8q. Decametre) or the 
Hectare (— 100 Ares). The unit of volume used in trade i* the 
litre or the Kilolitre (“1000 litres); although the Stew (-1 cu. 
metre) is sometimes used for measuring solidity. The unit of 
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weight for purposes of retail trade is the Kilo (Kilogramme)* 
heavier weights being measured in terms of Quintals (-100 Kilos) 
or Tonneaux (— 1000 Kilos) or the metric ton . * 

§ In the metrio system, the unit of volume* capacity and 
weight are inter-related. While 1 gramme is the weight of 1 ou. cm 
of pure water at 4°0 V 1 litre of such water weighs 1 Kilo. The 
metrio ton is really the weight of 1 cubio metre of water. 

The specific gravity of a substance is the weight in grammes 
of 1 ou. cm. of it. 

§ Following is a list of rough equivalents of oertain metric 
units. More accurate values are given in the Tables appended. 

1 metre-lii yd.; 1 Km-5 furlongs ; 1 cm-f in. 

10 Deoares -1 Hectare - 2£ aores ; 1 sq. Km - 8 sq. mile 

1 litre - lj pints ; 1 Hectolitre - 22 gallons 

1 Quintal-2 cwt; 1 tonneau - 1 ton ; 1 Kilo-2} lb. (Av.) 
Also, 1 acre - 40 Ares ; 1 mile -16 Km ; 1 gall. - 4£ litres ; 

1 cwt-505 Kilos ; 1 ton -1016 Kilos ; 1 cu. ft. — 28J litres 


§ The metric system i9 in vogue extensively over the Con¬ 
tinent, and in Central and South Ajnerica. The unit of money 
is different in different countries, but it is almost the universal 
method (except in U. S. A. .and British possesssions) to divide 
all units of money and measures into submaltiples of 10 and 
powers of 10. 


The Dollar in U. 8. A. and Canada is divided into 100 cents, 
the Reichsmark in Germany is divided into 100 pfenniges, the 
Yen in Japan into 100 sens, and even in Ceylon the Rupee is 
divided into 100 oents. 


The effect of all these is to simplify calculations and 
accounting, the unit being directly adapted to the decimal 
system of notation. 

The equivalents of some foreign units are given in Tables in 
the Append it. 
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IlUiitratum* 

1. 1 Hm 3 Dm 2 m 5 dm 8 cm may be directly expressed as 
13258 Hm, or 13'258 Dm, or 132 58 m, or 1S25'8 dm, or 13258 
cin, or 132580 mm, and so on. 

2. Find the cost o! 183*7581 Kg @ 15 25 

The multiplication is oontraoted to give 
the result oorrect to two decimal plaoes, 
that is oorrect to the lowest extant cur¬ 
rency, the centime. 


Examples 2 

1. Find the value of a plot of land measuring 518'7568 Ares 

at the rate of 614'30 francB per Are. [ins. 318672'30 fr 

2. The cost of 18678'25 Kg is 49650 00 fr. Find the cost 

per Kg. [Ana. 2'66 fr 

3. Find the weight of mercury (8p. gr. 18'69 gms. per c.cm.) 

contained in a glass oistern 19’2 cm by 2'5 cm to a depth of 
1'25 om. [Ana: 8l5'40 gm. 

4. Find the weight of water contained in a oistern 13'43 m 

by 5'68 m by 2'50 m. [Ana. 190706 Kgni 

5. A square sheet of metal 18'3 cm by 18'3 cm is out into 4 

equal squares. If the weight of 1 sq. cm. of the sheet is 5’2 gm, 
find the weight of one such piece. [4ns. 435'3f?gm 

6. A metal plate 4 6 cm by 2'5 cm of thickness '15 cm is 

beaten into another plate of thickness '05 cm. Find the surface 
covered by the lamina. [ins. 34'5 sq. om 

7. A tin sheet 32 om by 10 cm is made into a cubical box 

without a lid. If 1 o. cm of water weighs 1 gm, how muoh water 
can the box oontain ? [ins. 512 gm 

8 . Water is poured into a glass oistern 16 om by 12 em tfjr 
12 om, so that it is only half-filled. It is then poured into a 


fr. per Kg. 

mrm 

1'525 

1837*581 

918791 

36751 

9188 

2802311 fr 
i.e. 2802 31 fr 
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glass tube with a cross section of 10 sq. cm. What is the height 
of the column of water in the tube ? [An*. 1*162 m 

9. A metal rod 15 cm long, weighing 488*5 gm is drawn 
into a thin wire with a section yinth that of the rod. What is 
the weight of 1 cm of the wire ? f Arts. 322’d milligrammes 

10. Marble weighs 2*6 gm per c. cm. A marble Blab 15*21 m 
x 6*31 m * 5 cm cracks into two pieces. The weight of a piece 
is 5910 Kg. Determine the ratio of the superficial area of tho 
two pieces. f Ans. 9 : 10 app. 

11« Taking 1 litre of gasoline to weigh 1*59 lb and 1 gallon of 
gasoline to weigh 6 lb, find the depth of a cistern 18 m by *6 m 
capable of containing 4770 gallons of gasoline. [Ans. 1*67 m 

12. A sheet of lead in the shape of a rectangle 18*3 cm by 
15*2 era and 4 2 cm. thick is melted to cover a surface 1*40 m 
by 7 6 cm. Find the average depth of the lead, and the load per 
sq. era, if the specific specific gravity of lead is 11*3. 

I Ans. 1*1 cm. : 12*43 gm. 

13. A piece of timber is measured to be of a rectangular 
section 40*4 cm by 29*5 cm. If it has a length of 6*50 m, find 
the largest number of planks 3*25 m by 40*4 cm by *5 om that 
can be obtained therefrom. If tho weight of the wood is *75 gm 
per o. cm find the weight of each plank. [Ans. 118 ; 4*924 Kgm 


§ Decimalization of Money, Weight a and Measnrea. It 
heoomes frequently necessary to express different units in terms 
of one of them and decimals. Thus, Bs 8 5as 9p may be 
expressed as Rs 8*359375. The following rules enable such 
decimalization directly. 

§ £ a d. It is observed that Is "-£'05 and 1 farthing-* 
£*00104id » £*001 A- £‘001. Hence, the following rule for 
expressing shillings and penoe as the decimal of £1. 

1. Reduce pence and farthings to farthings. 

2. Write down the unit figure of the farthings in the third 
decimal plaoe, carrying any remaining figure to be added to the 


shillings 
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3. Incretta the number of farthings by 1, when the number 
of pence is 6 or more. 

This gives the resalt to three decimal places. 

' 4. Write down the figures, obtained by dividing the number 
of penoe by 6, from the 4th decimal plaee onward. Where the 
number of pence is 6 or more, reduce it by 6, before dividing 
by 6. 

Illustration* 

7* 6* 11* 3l d i 12*9j <l 

£'375 - £ 56458* j -£'640695 

§ To reduoe decimals of £1 into shillings, pence and farthings, 
the following role is to be followed. 

1. Divide the first 2 decimal places by 5, the quotient will 
be shillings. 

2. Read the remainder with the next following figure, 
reduced by 4%, as farthings. 

Illustrations 

1. £‘87346... 87 + 5 gives 17 shillings. The remainder 

-17s 5jd 2 followed by 3 i. e. 23 reduced .by 4% 

i. t. by 1, gives 22 farthings or 5|d. 

2. £*06894... 6 + 5 gives Is. 18 reduoed by 4 % 

-Is 4Jd i. e. by 1, gives 17 farthings or 4}d. 

Note that the first three decimal places are sufficient to 
give the answer to the nearest farthing. In actual work with 
decimalized values, therefore, it is sufficient to obtain results 
correct to 4 decimal places. 

In case greater accuracy is required, as in the case of rates 
of dividend in bankruptcy, any degree of correctness may be 
obtained by a slight extension of the rule. Thus> to obtain 
the value of £'658631 correct to the hundredth part of a penny, 
the number of shillings 12 is obtained by dividing 64 by 5. 48*631 
reduoed by 4% i. e. by 1*945 app. =* 46*686g =9 ll - «7d 
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§ R» m p. Sinoe, la-Be‘06l And lp-Re'0052A, Annas 
and pies may be expressed in decimals of a rupee as in the 
following illustrations. 

1. 6as ... Re 375 (V 6 x 61-37$) 2. 13as Re’8125 
7p ... 0 364A (7 x ‘0052*) 3p 1561 

. 6as 7p - Re*4U4* .'. 13as3p = Re'82811 

Aliter. Treat annas and pies as shillings and penoe. Write 
down the decimal value and add «th of it to itself. This giveB the 
complete decimalized value. Thus, to deoimalize lias 5p — 

First decimal “ ‘57081 
4 *'1427 

lias 5p - ‘7135A Re 

§ The rule for transforming decimals into annas and pies is 
as follows : 1. Double the deoimal portion with the deoimal 
point shifted two places to the right. 2. Deduot 4% therefrom. 
The result U pies. 

Re‘82643... 

82‘643 x 2 “ 165‘286 or. 165 

Less 4%=5 6‘611 7 

158 675 158 pies 

i. e. 13as 2‘075 pies i.e. ISas 3 pies to nearest 3-p 

f 

§ Ton ewt qr. The rule for xh and d may be modified for 
decimalizing cwt and qr into ton. Multiply cwt by 5 and point 
off two places, as with shillings. Multiply each qr by 12, 
writing from the 3rd decimal place. Add, and the result will be 
decimal of a ton up to 3 deoimal places. 

15 cwt ... ’75 ton 

4 qr ‘036 ,, i. e. 15 cwt 3qr =5 *786 ton 

‘786 ton 

S Mauud Seer Chhittaoks. Multiply seers by 2i, pointing off 
two places : multiply chhittacks by lr®» writing from the 3rd 
deoimal plaoe and add. 

14 sr... ‘85, 114X2J] 

:7 chh. Oil [7j* 1*] f. e. 14sr 7chh =5 *861 md 
*80tmd. 
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S Table of Nine Valnes. Where the same amount or quantity 
is to be multiplied a large number of times by different numbers, 
it would be useful to make out a table of multiples as below. 
For a rate, say, Be 1 6as 7p per gallon the following Table is 
constructed. 


1 

gall. 

... Bb 

1'4114 T \ 

2 

galls. 

... Bb 

2*8229i 

3 

galls. 

... Bb 

4*23481 

4 

galls. 

... Bb 

5*64581 

5 

galls. 

... Bb 

7*0572*1 

6 

galls. 

... Bs 

8*46871 

7 

galls. 

... Bb 

9*8802 j*. 

8 

galls. 

... Bb 

11*29161 

9 

gallB. 

... Bs 

12*70311 


To obtain the value of 5731 gallons at this rato— 


500 galls 


70 

3 


M 

II 



• ♦ • 


• •• 


Bs 705'7292 
„ 98*8021 
„ 4*2344 

,. 1*0586 


correct to 4 dec places. 

If ll #1 • » 

II II II f» 


Rs 809*8243 

i. e. Rs 809 18as 2p „ 


ll is ft 

„ nearest pie 


Note. The Table should be constructed with compUlt decimalized 
values. But it will always be sufficient to carry on the work of calculation 
from the table oorrect to 4 dec. places to obtain results correot to the nearest 
pie or farthing. 

Examples 2A 

1. Decimalize— 

Bs 8 9as 7p ; Bs 19 2as lip ; Bs 3 14as 5p ; £ 1 17s 3d ; 
£2 10s 6fd : 10s Old ; 2 ton 13 cwt 1 qr ; 1 ton 3 cwt 3 qr ; 
3 md 13 sr 10 ohh ; 1 md 36 Br 7 ohh. 

[Am. Bs 8*5989i t , ; Bs 191822H ; Be 3*9* ; £1*8625 ; 
£2*5239586 ; £*5010416; 2*662 ton; 1*186 ton ; 3*84 md ; 1*91 md! 

2 . The freight on 10 ton 10 ewt over a distance of 500 miles 

is Bs 1265 12as, find the proportionate cost of carriage of 1 ton 
oyer 1 mile. Urn. 3as 10'3p per mile 
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8* An estate produced 600*7653 tons of rubber valued at 
£8400. Calculate to 4 significant figures the average price in 
pence per lb. [Ant. l‘797d per lb. 

4. A banker charges Rs 15604 lOas for a remittance of 
£ 1203 7s 6d. Work out the rate of exchange to the nearest 
32-nd of a penny. [Ant. Is 6}d 

6. Work out Tables of Nine Values for the following rates ; 
and find the value of the quantities noted against each : 

(i) (") Is 10} d per gallon : 698 ; 315 ; 473 ; 915} gallons. 

[Ans. £64 14s 2}d ; £29 4s Old ; £43 17s Old : £84 17s 6d. 

(ii) (n. 14as lip per lb : 361 ; 438 ; 926} ; 1023} lb. 

[Ans. Rs 33S 9as ; Rs 408 5as 6p ; Rs 863 12as 3p ; 
Ils 953 15as 6p 

6. In a General Average Adjustment the proportion of the 
G. A. lose to the total risk involved is '3563843. Ascertain the 
shares of the different contributories to the nearest pence with 
the help of a Table of Nine Multiples : 

Ship £15000 Cargo— A £346 15s 6d 

Freight £ 2850 B £9*18 3s 4d 

C £32 13s 9d 
D £415 9s fid 

[Ans. Ship—£5345 15s 3d ; Freight £1015 13s lid ; Cargo— 
A : £123 11s 8d ; B : £327 4s 5d ; C : £11 13s ; D : £148 Is 4d 



SECTION FOUR 

* SPECIAL METHODS 

§ Variation. When two variables x and y a$e so related to 
«aoh otber that a change in the value of one results in a propor¬ 
tional change in the other, the relationship subsisting between 

them may be of the form * ■■ fc.y (A), or x m b * (B), where A: is a 

constant independent of the values of x and y. In that case x is 
said to vary directly as y (A), or inversely as y (B). 

Problems involving variation are to be dealt with by the 
method of proportion discussed below ; but it may be convenient 
at times to treat problems in inverse variation algebraically. The 

algebraic expressions are x « y (A), and x « J (B). 

Illustrations 

1. If 5 men can do a piece of work in 15 days, in how many 
days can 10 men finish it ? 

Here the total work is invariable, i.e. the number t*f days 
varies inversely as the number of men. 

5 m k.^g and 4-76 

.\ ?*I0-fe-75. and ?- 7l days . 

2 . The value of diamond varies as the square of its weight. 

If a piece weighing 2} carats cost £50, find the value of another 
weighing carats. % 

Here, 50 ■■ 1.(2})* ; and the second piece has a value 

-£50XA«W 
- £144 10b 

tv The prioe of a stock varies with the dividend that it 
earns. If the prioe of 8i% stock is 981, find the value of (i) i% 
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stock, (ii) a share of Bs 100 earning an annual dividend of 
Be 8 12sb. Answer to nearest anna. 


of stock « dividend 
i.e. 98| * k. 34 


k 3* 


(i) Prioe of 4% stock - k. 4 - Rs x 4 - Re 112 14as 


(ii) Price of share earning 8 ] — k. 8 J - Re 246 14ae 

4. The time taken in completing a piece of work varies 
directly as the extent of the work involved and indirectly as the 
number of men employed in the work and the hours of work put 
in by each. If 16 men working 6 hours a day can build a road 
14 miles long in 72 days, find how muoh time 36 men will take 
to build a similar road 2 f miles long, working 8 hours a day. 


Here time « length of road • 

°° inversely as no. of men 

„ hours of work per diem, 
length of road 


•* 


time 


no. of men x hours of work p. d. 


• • 


, lira . „ ... . 72xi6x6 

72 d “ i 'l6~ m x6hfd. * • Numerically k -7T— 


11 


25 


„ , .. , 2|m 72 x 16 x 6 „ , 

. . Ileqd. tune - ^ 36mX g^j- U ' x 36 x 8 

- 44 days. 


§ Proportion, o, 6 , c, d, e,f .are said to be in proportion 

if ^ ^ • f . These relationships of equality between 

pairs of ratios, enable the calculation of any one in a group of 
four quantities when the other three are known. For example, 

when * ■■ J • if a, b and c are known, d can be directly ob- 


bc 

tained, because d — ~ ; if b, c and d are known, a can be ascer¬ 
tained from the relationship a-^\ and so on. 


This method of obtaining the fourth term of a proportion, 
three of which an known, i«,known as the method of the Rale of 
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Three, or the method of Simple Proportion. The way in which 
it is applied may be studied in the following illustrations. 

Illustrations 


1. If a man earns Be 65 in 31 days, what will be his inoome 
in 26 days ? 

Arrange data as below : 

Be 65 is earned in 31 days 
? .26 days 

It has to be mentally ascertained whether the expected answer 
will be larger or smaller. In this ease, evidently the person will 
get less than Bs 65 in 26 days, and the expeoted answer is 
smaller. 


The rule follows from the method of variation and is as 
follows : Interchange the known items (31 days and 26 days), 
if necessary, so that if the expected answer be larger, the larger of 
the two known quantities goes to the top ; if the expected answer 
be smaller , the smaller number should go to the top . 


The data are now re-arranged thus : 

Be 65 26 days 

7 31 days 


The answer is obtained by multiplying the top numbers, and 
dividing by the bottom one. 

Thus 7 - Be-^yp^ ~ Be 54 8as3p 

The actual written work is quite short, as will be seen from 
the next example. 

2. If the interest on a certain amount at 6 per cent per 
*nimm for a given period is Be 88 4 as, what will be the interest 
on the same sum at 6 per oent per annum for the same period ? 

At 6% interest earned is Bs 38i 

. 6% •• • N t# •«. t 


3 
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Since the expected answer is larger, the figures are re-arranged 
as below : 

6% . Bs 381 

5% ? 


And 


T.B.WS ? 6 

0 

QQq K 

■Rs- 5 --» Bb 45 14aa 6p 


Note. In fiotual vrork the movement of similar items may be indicated 
by arrow-hoads. Thus. 

t <$ 6% interest is Rb 881 

I @ 6%. ? 

.\ ? - Bt-***** - R. 48 14a» 6p 


Examples 3 

1. A discount of 10% on a bill amounts to Rs 5 10as 8p. 

How much would a discount of 121% on the same bill amount 
to ? [in*. Bs 7 la 3p 

2. A film 8320 ft long takes 1 hour and 60 minutes to be 

projected. How long would it take to show a similar film 9162 ft 
long ? [4nj. 2hr lm 

8. 45 labourers can finish putting up a staok of pig iron in 
G hours. How many more men could do it in 41 hours ? 

[4 ns. 16 men 

4. A cartload of ooal weighing 15md 30sr costs Bs 7 14as ; 
what would be the cost of 8 md ? [4ns. Bs 4 

6. A year’s charge for a railway siding is Bs 912 8as. What 
would be the proportionate charge for 172 days ? [4ns. Bs 430 

6. Am pays shop rent @ Bs 580 a year for 73 days, when B 
joins to make a partnership with 4. If B agrees to bear fths of 
the rent for the reet of the year, how much does 4 pay ia rent ? 

[Ant. Bs 406 

7. 36 men and 16 boys together do a piece of work in 
36 days. In how many days oould 46 men and 20 boys do the 
namw work, assuming that 4 boys can work as muoh as 3 men ? 

■"*"' [4tm. Within 29 days 
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8. A nun of- He 8,60,080 k to be raised annually by a City 
Municipality in the form of an education oess. What would be 
the rate at which the money is to be realised on the rateable 
-value of the City amounting to Rs 5'76 crores 7 [Ant. lip in Re 1 

9. A can do a piece of work in Hi days whioh B can do in 
7$ days. If d’s wages are Rs 4 9as per week and B's wages .arc 
Rs 6 1 las per week, what would A have charged for doing some 
work for which B was given Rs 35 8as ?—I. Com. 

\Ans. Rs 35 15as app. 

§ When the nnmber of items in proportional relationship 
exceeds four, the method may be extended. Thk is known as 
the method of Compound Proportion. 

Illustrations 

1. In 11 days, 250 men oomplete 528 yds of a railway em¬ 
bankment working 9 hours a day. The contract is for building 
an embankment li miles long in 44 days. How many more men 
will be drafted to the work, if all agree to work 10 hours a day 
henceforth ? 

250 men working 9 hours a day build t 528 yds in 11 days 
? ••• 10 .I 2112-- ••• 33 ••• 

The re-arrangement of the numbers is done by considering 
each pair of similar items in relation to the unknown, indepen¬ 
dently of the other items. Thus, 250 men can dp a piece of work 
working 9 hours a day ; and a mailer number of men will be 
required if they work 10 hours a day. 9, the smaller of the 
two numbers remains in the top line. Similarly, 528 yds can be 
done by 250 men ; and a larger number of men will be required 
to do 2112 yds. 2112, the larger of the two, goes to the top. 
Again, if 250 men take 11 days to do a piece of work, a smaller 
number will do it in 33 days. 11, the smaller of the two. 
remains on the top. 

This re-arrangement is shown below : 

260 men 9 hrs 21121 yds 11 days 

7 10 ” 628 " 33 


M 
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The answer is the quotient of threontinued product of the top 
numbers divided by the continued product of the bottom numbers. 

Thus, 

„ 260x9x2112* 11 

- -f0VM8*sr' nMm 

- 300 men. 

60 more men will be employed on the work. 

2. Five compositors can set in type 600 pages in 16 days of 
10} hours each. Each page has 60 lines with 40 letters in a line. 
In how many days of 8 hours each will 10 compositors set 1000 
pages each of 46 lines with 50 letters in eaoh ? 

The problem » stated in the following manner : 

Oomp. Pages Lines/p. Letters/1. Days Hrs. 

6 t 600 f 60 t 40 16 10* 

10 I 1000 | 45 I 60 ? 8 

Every pair is now examined independently of the others , in 
relation to that containing the unknown, in the following way : 

If 5 oompositors require 16 days to do a certain work 
10 ... ... less days. the same work 

Again, if 600 pages can be set up in 16 days 
1000 ••• more... 

Also, it 60 lines • as aae .!•« in 16 days 

48 in • ••• IciIm* 

and bo on. 

The work is then re-arranged as follows, or the changes indi¬ 
cated by arrow-heads: 


Comp. 

Pages 

Lines 

Letters 

Days 

Hra. 

6 

1000 

45 

60 

16 

10* 

10 

600 

60 

40 

? 

8 



15 

7 





x 1000 x its 

x 60 x 10 x 21 

days 



7™ - 

I0 x 000x00x<0x8x2 



2 2 2 . 

628 • * 

"jjj- daya-ie daya+ or. 17 days 
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3. A contractor engaged. 160 labourers to raise an embank¬ 
ment 27 miles long in 90 days. The iqen agreed to work 8 hoars 
a day for six days in the week. At the end of 60 days it was 
found that 18 miles of the work had been finished. How should 
the gang be reduoed, if at all, to finish the work within the stipu¬ 
lated time, if the men put in 9 hours work a day, all days of the 
week ? 

160 men t 18 miles 60 dayB 8 hrs 6 days/week 

? I 9 ,. 30 „ 9 „ 7 „ 

Re-arranging as before, 

60 2 
160x0x60x8x8 

Mxg0x0x7 

9 

— 114 men+ i.e. f 115 men 

Evidently, the work will be completed before time ; and the 
gang may be reduced by 35 fhen. 

Examples 4 

1. 15 men work 8 hours a day to oomplete a piece of work in 

25 days. How many days will be taken by 12 men working 
10 boors a day ? [-4«a. 25 days 

2. 13 men are paid Bs 22 4as for 7 days. What will be the 
wages elaimed by 21 men working for 6i days ? [ Ans . Be 38 6as 

8. 18 men working 8 hours a day complete a piece of work 
in 34 days. How many hours a day should v 17 men work to 
finish the same work in 36 days ? [Ans. 8 hours 

t 

4. 21 men working 7 hoars a day for 39 days are paid a 
remuneration of Rs 119 7as. How much should be paid at the 
same rate to 35 men working 6 hours a day for 52 days ? 

[Ans. Rs 227 8as 

- 6. It took 48 men working 8 hours a day to dig a trench 
150 yds long 16 ft wide and 64 ft deep. How many men should 
be engaged to fulfil a contract for digging a trenoh 225 yards 
long 35 ft wide and 84 ft deep, if they, an to work for 9 hours a 
day, and to finish the work in the same time as the first ? . 

[Ant. Mot less than 130 man 



38 


COMMERCIAL MATHEMATICS 


I. A labourer was engaged to dear 14 bighas 16 eottahi of 

land in 16 daya at a remuneration of Be 6. At the end of 10 days 
he was found to have covered only 9 bighaa 6 oottahs working 
8 hoars a day ; and was dismissed. How much should he be 
paid ; and how many hours a day should another man work to 
complete the clearing in time ? [Arts. Bs 6 ; 9f hours 

* 7. A contractor undertook to build an embankment 3 miles 
long in 17 weeks, and engaged 75 labourers to work 8 hours a 
day. At the end of 9 weeks be found that only a mile and a 
furlopg of the work had been completed. How many more men 
Bhould he employ, and ask the gang to work 9 hours a day to 
complete the work in time ? [Ans. 50 men 

8. A contractor agreed to raise on the average 120 tons of 
ooal a day, and employed 40 labourers to do the work. 10 of 
them were women and oould do thjee-fourths of a man's work 
each. If the raising is to be increased to at least 150 tons a day, 
find how many more men, if any, he will have to employ, replac¬ 
ing the women by men, all working 10 hours a day instead of 
8 hours as previously. How will his daily wages bill be affected 
if be pays i-th of the normal wages for overtime ? 

[. Ans . 8 men ; Increase : 4$ normal wages 

0. The oost of flooring a square room with patent stone is 
estimated at Bs 65 2as. What will be the cost of covering 
another square floor with marble,, if a side of the latter is one* 
third as long again as that of the former, and the rate is increased 
5| times ? [Ans. Bs 539 

10. A typist with a speed of 38 words a minute undertakes 
to copy a manuscript of 500 pages in 45 days. At the end of 
80 days \e finds that working 4 hours a day he has been able to 
finish only 150 pages. He calls in a friend with a speed of 
60 words per minute to finish the work in time. How hard should 
they both work to be within time ? [Ans. At least 3 hours a day 

• 4 

II. If 76 persons can do a piece of work in 12 days of 
10 hours eaoh, how many men will perform a piece of work twice 
M groat in a tenth part of the time, if they work the same 
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number of hours & day, supposing that two of the ftetoud set ean 
do as much work in an hour as three of the first set ?—I. Oom. 

[ins. 1000 men 

. 12. A contractor undertook to make 15 miles of roadway in 

40 weeks. In 10 weeks, 3 miles were completed by 180 men 
working 8 hours a day ; then the men agreed to work 1 hour a 
day overtime ; and some boys being engaged to assist them, the 
work was finished in the stipulated time. How many boys were 
employed, if the work of 3 boys was equal to that of 2 men ? 

—I. Com. I Arts. 60 

18. The freight on 14 md 25 seers carried by a railway 
over a distance of 550 miles is Bs 38 8as. What will be the 
charge on 19 md 5 seers for 650 miles at the same rate ? 

* tins. Bs 59 8ae 

14. 15 electric fans and 63 lamps consume eleotrioity, the 0 
bill for whioh averages Bs 55 2as monthly. What will be the 
estimated cost of using 30 fanB and 65 lamps, assuming that on 
the average a fan consumes 24 times as muoh current as a lamp ? 

[Arts. Bs 75 15as 

15. A railway company offers to carry a troop of Boy Soouts, 
not below 60 in strength, at the specially reduced rate of f-ths of 
a single fare for the return journey, and a party of a smaller 
number at i-ths of a single fare. If their charge for a party of 30 
is Bs 223 2as, what would be the charge for a party of 60 ? 

Xa ns. Bs 882 8as 

16. 9 fans each consuming 80 watts p. h. for 10 hours a day 

and 30 lamps of 50 watts p.h. each burning 6 hours a day oost 
Bs 20 4&s a month. What will be the corresponding charge for 
15 fans for 9 hours a day and 48 lamps for 8 hours a day, if the 
rate is reduced by 25% ? [Ana. Bs 28 2ae 

§ The Chain Rule. A useful arithmetical devioe, used largely 
in tbe arbitration of exchanges, is the Chain Rulfu-Jfcs use, how- 
.ever, . may very well be extended to. various types of problem* 
whioh involve the establishment of numerical relationship 
between two items, indirectly related to eaob other through 
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intermediate links. The following examples will make the Bnle 
olear. 


Illustrationt 

1. Given that Be 1 - Is 6d, £1 - 80 fr. The relationships 
are expressed in the form of a chain, and the arbitrated value of 
the rupee in terms of francs is obtained as below ; 

Re shillings francs 

1 f 

20 80 


2. Express 4s 6d per yard in francs per metre 
that 1 metre - 39‘37 ins, £1 - 80 fr. 


Metre InoheB 

Yard 

Penoe 

1 3937 



30 

1 



1 

54 



240 


, being given 
£ Franos 

1 

1 80 


... , 3987 x 1x54x1x80 . 

The cost of 1 metre- j franos 

-19‘69 fr. 


It will be noted that the first item in the chain ia the one of 
which the value ia to be obtained, the last item being the one in 
terms of which the value ia to be obtained. 


The two items of the link of a chain must be expressed in 
terms oi the same unit. 

The ultimate relationship between a unit of the first item and 
the last is obtained by writing down in the numerator the 
continued product of the right-hand member of each relationship 
of equivalenoe t and the continued product of the left-hand member 

thereof in the denominator. 

% • 

The Mite on both sides* shtrald be oars fully noted. 
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8. Calculate the arbitrated rate of ezobauge between 
Caloatta and Berlin from the following data : 

Re l-la6id ; £1-M 20*45 

• The relationship between the Rupee and the Mark is ex¬ 
pressed in the following manner : 

Re M 

1 18ld 

240d £1 

£1 20*45 


Then, according to the Chain Rule, 

„ . 18i x l x 20 45 

1W !■-ATT' 


240x1 


M 


and 


b> ioo-®M«m 


—155*51 M 


If it were desired to express the value of 100 M in terms of 
Rupees, the Chain should have been written the other way about, 
beginning with Marks and ending in Rupees. 


4. Determine the par of exchange between London and New 
York from the following data. £1 contains 123*27447 grains of 
standard gold which is Hths fine ; and $10 oontain 258 grains of 
standard gold (U. 8. A.) which is infchs fine. —I. Com. 


The Chain is arranged as below : 


Br. stand, gold 

Pure gold 

U. 8.stand. 

$ 



gold 


123*27447 gr 




12 ,, 

11 gr 




9 .. 

10 gr 




268 

10 

r . *123*27447 x 11 x 10 * 10 

12x9x268 

- $4*861. 



5. Find the selling prioe of an article oosting £5, which- Is 
marked at an advance of 25%, but sold'at a discount of 10%. 
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The relationships between C. P., M.P. and S. P. are expressed 
as follows : 


C. P. 

M. P. 

8. P. 

100 

125 



100 

90 


ft. A person invests £10,000 in purchasing Stock (1) at 87. 
On the price falling to 75 he invests the proceeds in another Stook 
(2) at 160. When the second Stook rises in value to 174, he 
again sells out, investing the proceeds in Bailway Stock at 150. 
What is his present holding ? Neglect expenses. 


The different transactions might be arranged as below : 
St. 1 St. 2 St. 8 

87 100 

100 75 

160 100 

100 174 

150 100 


£10,000 invested at first would now purchase 
100 x 75 x 100 x 174 x 100 


£ 10000 * 


87 x 100 x 160 x 100 x 150 
= £6250 Stock (3) . 


Stock (3) 


Examples 5 

1. Given that an English gallon is 277'274 cu. in., that 

6 U. S. gallons are equal to 5 English gallons and that a litre is 
61 cu. ip., express the U. S. gallon in litres correct to 2 dee. 
places. —I Com. [ Ans. 3‘79 litres 

2. Bs 100-77‘25 yens Re 1-ls 6d. 5737‘10 yens-? £ s d. 

[Ant. £567 

8. The value ol £1 -113 and ol Be 1-8 475 grains of gold. 
Find the exchange rate between the Rupee and the Sterling. 

' v -’*• Uiu. l*6d-Rel 
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4. Find the price in rupee per yard, given the prioe per 
metre to be 16'5Q fr, Be 100 - 780 fr and 1 yd-91'48 cm. 

Una. Be 1 15a* 

. 5. Given £1-125*22 fr. Be 1-le 6d, 1 metre -39 37 in ; 
1 Kg*-9'204 lb ; 1 ton -271 md : 1 md-82f lb, find a multiplier 
to convert— 

(i) shillings per yard into franos per metre \Ans. G'847 fr 

(ii) shillings per lb into franos per Kg \Ans. 13*799 fr 

(iii) rupees per maund into £ per ton [Ans. £2 0417 

(iv) shillings per lb into Bs per maund Uns. Bs 64*857 

6. The London price of silver is 20d per ox. (480 gr). If 
1 Tola -180 gr (Tr.), find the price of Bilver in India per 100 
tolas when exchange is at par (Be 1 - Is 6d). Una. Bs 41 lOaa 8p 

7. If the Bombay price of gold is B 9 36 4*b per tola, what 

should be the minimum price of gold in London in £ per or.. ? 
(Exchange at par ; neglect cost of transport.) [Ans. £7 la 

8. What price should a London merchant quote for Jute 

Firsts in £ per ton which is being quoted in Calcutta at Bs 36 
per md. ? (Exchange at par) Una. £73 10» 

9. Find the cost in Bupee9 of 15 cwts of rubber at 8d per lb 

exchange being at Is 6d to Re 1. [Ans. Bs 740 10as 8p 

10. Aluminium ingots are being quoted in Calcutta at 10*8 3p 
per lb. What should be the corresponding quotation in sterling 
per ton, with exchange at Is 4d to Be 1 ? Uns. £95 13s 4d 

11. Express a speed 120 miles per hour in yards per second. 

Una. 58|yds/sec 

12. Gold is being sold in London at £7 Is 10id per ounce and 
at Bs 35 4as per tola of 180 grains in Bombay. If the day’s rate 
of exchange is Is 6r*d to Be 1, find the difference between the 
arbitrated and the actual rate, which represents the cost of ship* 
ment, insurance and other incidental charges. [Ans. 7id per oz. 

13. A bookseller takes one anna in the rupee off a bill and 

still makes 26% on his cost. What is the gross value of the bill, 
if the books cost him Bs 16 ? Uns. Bs 90 
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14. A person deposits Be 24000 in a bank at 5% p. a. At the 

end of a year be withdraws the prinoipal with interest and bnyB 
Post Office Cash Certificates at Rs 75 per Rs 100 with the entire 
amount. On maturity of the certificates, he invests the prooeeds 
in 3i% Government Stock at Rs 112 per 100. Find his present 
annual income. [Ans. Rs 1050 

15. A dealer desires to dear 16% after allowing a discount 

of 5%. How does he mark an article costing Rs 7 2as ? Answer 
to nearest anna. [ Am . Rs 8 12as 

16. Find the oost price of an artiole marked at 20% above 
oost and sold at Rs 5 13as 9p after allowing discount at 61%. 

[Ant. Rs 5 9as 8p 

17. The price of Ceylon Rubber is Re '85 per lb. Find the 

eost of rubber imported into France, allowing costs of transport, 
insurance etc., at an average rate of 0'35 fr per Kg. Given 
Rs 100 - 660 fr ; 1 Kg - 2'2 lb. [Ant. 12 69 fr 

18. Safety razor blades are quoted at German ports at 

RM 175 per Kg. Find the imported cost of blades per gross, 
being given £1 -19 50 RM ; Re 1 - Is 6d ; 1 Kg - 2'2 lb ; weight 
of a blade - 2'20 grains ; average cost of transport, insurance etc. 
-8as 7'4p per gross. [ins. Rs 3 per gross 

19. Determine the par of exohange between London and 

New York on the basis of the gold content of the Dollar and the 
Sovereign as on January 31, 1934. £1 contained 123*274 grains 
of gold H-ths fine and $1 contained 15'238 grains of gold ^o-ths 
fine. [Am. £1 - $8'2397 

20. Coal is sold in England f. o. b. for 17s a ton and in 

Franoe* the price realised is 30 franos per tonneau (1000 Kg). 
What is the total amount in francs per tonneau of freight and 
profit ?• £1 — 25*23 fr. —I. Com. [Ant. 8*90 fr 

§ Method of Proportional Numbers. A powerful method of 
tackling inter-related quantities is to work with proportional 
numbers, and to obtain actuals by a method of simple proportion. 
The following illustrations still be helpful. 
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1. A wholesaler allows a discount of 10% to a retailer who 
desires to make a profit of 20% on oost. If the retail price of the 
artiole be Bs3 6as f what is the wholesale price ? 

• Now, if Wholesaler’s M. P. ... 100 

Disct. ..._10 

Betailer's C. P. ... 90 

Profit. ... 18 

^ " ■ *• •• •••• • •• •• • • 

Betailer’s S. P. ... 108 corresponds to Bs 3 6as 

The numbers 100, 10, 90, 18 and 108 are proportional to cer¬ 
tain real values of which it is given that 108 corresponds to the 
retail prioe Bs 3 6as i.e., 54as. Wholesale Prioe, which ia 
proportional to 100, will be 50as or Bs 3 2as 

Net.. In an exactly almilar manner, profit, discount or the retailor's oost 
price may be direotly obtained by Rale of Three. 

2. The profit in a certain business in 1930 is 20% above that 
of the previous year. In the following 3 years, the increases are 
15%, 10% and 5% respectively over previous year's figures. If the 
profits in 1933 amounted to Bs 15939, what was the profit earned 
in 1931? 

Suppose, 1929 profit is 100 

Then, 1930 „ 120 

1931 „ 138 -♦ 

1932 „ 1518 

1933 „ 159 39 corresponds to Bs 15939 

1931 profit proportional to 138 - Bs 18800 

3. Different middlemen in the Bale of a plot of land make 
profits on respective costs at 10%, 10%, 6% and 20%. The land 
is ultimately sold for Bs 15246. What was its original price ? 

1st C. P. 100 -» f 

Profit & 10% 10 

2nd 0. P. 110 

Profit & 10% 11 

3rd C. P. 121 

Profit & 5% 6 05 

4th C. P. 127 05 

Profit & 20% 25‘41 

Last 8. P. 152 48 corresponds to Bs 15246 

Original prioe proportional to 100- Bs 10000 
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4. If the M. P. be increased by 10%, how ihoold a discount 
of 10% be altered so that the selling price may remain unaltered ? 


Original M. P. 

100 

Increased M. P. 

110 

Discount 

10 

Discount 

? 

S. P. 

on 

S. P. 

90 


Evidently the new discount — iVc >.e. 


6 . If the C. P. is increased by 5%; how should the listed 
price, marked to ensure a profit of 10%, be raised in order that 
the actual profit may remain unaltered ? 

Old C. P. 100 New C. P. . 105 

Profit @ 10% 10 Profit _10 

Old M. P. 110 New M. P. 115 


The increase on the old M. P. ■ jjq x 100% - 4*55% 


6. A retailer clears 12 \% on sales. Hew muoh does this 
represent on his cost ? 

S P 8 

Profit _1 Profit % on coat - $ x 100 — 14| 

C.P. 7 

§ When a problem involveB both discount and profit, aotual 
and anticipated, relationships between C. P., S. P. and M. P. are 
best obtained by the method of the Chain Bale. 


7. How should an artiole costing Bs 9 8as be marked to 
■obtain a dear profit of 10% after allowing discount at 5% ? 


The Chain is written oat as under : 
C. P. S. P. M. P. 

100 110 
* 95 100 


M. P. corresponding to a 
0. P. of Bs 9 8a8 
-Be 9 Sasx-W-Bsll 


§ Adjustment of differences helps to solve a very common 
type of problems. 


Illustrations 

1. An artiole is marked to sell at a profit of 10%. If it be 
.sold for Bs 7 8aa less, there will be a loss of 5%. What is the 
C.P.V' 
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Obviously s difference of Ba 7 8as in the realisation means a 
difference of 10% + 5% i.e.. 15% on the C. P. . C. P. - B» 00 

2. A rise in the rate of income tax from 5p to 6p in the 
rupee reduces a person’s inoome by Bs 8 4as a year. Find his 
monthly income. 

The difference of 1 pie on every rupee taxed makes a total 
difference of Bs 8 4as Whiob is equal to 1584 pies. 

a 

Annual income-Bs 1584 ; and Monthly income — Bs 182 

Examples G 

1. The earnings of a business were apportioned as follows : 
Bs 10,000 to reserve ; Bs 30,000 to profits shared by the partners ; 
Bs 2000 to bonus to employees ; Bs 3500 to writing off of bad 
debts ; Bs 4500 to a sinking fund. Give the apportionment in 
percentages of the total earnings. [Ares. 20% ; 60% ; 4% ; 7% ; 9% 

2. Depreciation on plant and machinery valued at Bs 183,000 
(& 10% represents 2*75 per cent of the gross profits. What will 

be the amount transferred to reserves, if it is to be 13'75 per cent 

% 

of the gross profits ? [Ans. Bs 91,500 

8 . A, B, C enter into a partnership with Bs 5000, Bs 3000 
and Bs 2000 respectively, agreeing to share profits in proportion 
to oapitaL A gets a remuneration of 20%, and B 10% of the gross 
profits. If at the end of a year A receives altogether Bs 600 
more than B, how mnch did the partners receive ?., 

[Ant. A : Bs 1376 ; B : Bs 775 ; C : Bs 350 

4. At what price should an article costing Bs 8 8as be marked 
so as to allow a clear profit of 12i% on sales, after deducting 
discount at 10% ? Answer to nearest anna. [Ans. Bs 10 13as 

5. An alloy contains 80% of gold and the rest silver. How 

mueh gold has to be mixed to sell 100 grains of an alloy 90% 
fine ? [Ans. 50 gr. of gold to 50 gr. of first alloy 

6 . A sum of Bs 84 is to be distributed in alma as follows': 

1 anna to a child, 2as to a woman and 3as .to a man. Find ihe 
number of children, if there is one child to every adult, thfSt 
being the same number of men as women. [Ant. 384 
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7. A person tenders Be 490 in currency notes for ohange. 

He wishes to get 3 eight-anna pieces, 16 four-anna pieces and 
4 two-anna bits to every rupee that he gets in ooins. Find how 
many of each kind he gets. [ Am. 70 Bupee ooins 

8 . A dealer altered bis trade discount from 16 to 10 per cent. 
By what percentages were the selling prices altered, the percen¬ 
tage of cash discount remaining the same as before ?—I. Com. 

[Am. 5H% 

9. An article is marked at 25% above cost. If a discount of 

4% allowed on the list price resulted in a profit of Bs 2 8 as, what 
waB the cost price ? [Ans. Bs 12 8 as 

10. How should an article be marked to give a profit of 10%, 
even after a discount of 8 J% is allowed off the list price ? 

[Ans. 20% above ooBt 

11 . 20 % on the sales is the profit expected by a retailer of 
hardware. How muoh does this represent on his cost price ? 

, [Aru. 26% 

12. A general discout of 63 % off the lists is announced by a 

watchdealer. He iB allowed a commission of 30% on these 
watches. What profit does be make on the sale of a watch for 
Bs 121 14as net ? [Ana. Bs 30 14as 

18. What was the prime cost of an article wbioh on being sold 
at a gain of 7i% yields Bs 4 lias more than if it were sold at a 
loss of 12i% ? —I. Com. [An*. Bs 23 7as 

14. If the manufacturer makeB a profit of 20%, the whole- 
sale-dealer a profit of 26% and the retailer a profit of 40%, what 
was the oost of manufacturer of an article which was bought at 
the shop for Bs 860 ?—I. Com. [An*. Bs 166 10as 8 p 

16. A property changed hands 3 times, each agent who sold 
charging 1% as commission. If each time it was sold for the net 
amount obtained at- the previous sale, calculate to the nearest 
rupee its original value ifjke third sale realised Bs 1,00,000 net. 

V -v —I. Com. [An*. Bs 1,08,061 app. 
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16. A tradesman professes to retail his goods at a profit of 
10 %, but he adulterates them by adding i-th of their weight of an 
inferior artiole whioh oosts him 1-ths the prioe of the better. 
How much per oent profit does he make ? Also, in what pro¬ 
portion must he mix the two kinds so as to gain 20% ?—I. Com. 

[Ans. 14 X V% 5 7 : 5 

t7. Genuine milk contains 88*76% by bulk of water, 2*76 of 
fat and the remainder is non-fatty solids. A purchaser buys 
7 gallons of milk at Sd a quart; the milk on being analysed is 
found to oontain 90*84% of water, 2*24 of fat, the residue being 
non-fatty solids. Find whether any thing besides water has been 
added to it, and find the sum of whioh the purchaser has been 
defrauded. —I. Com. [ Ans . No ; Is 8$d 

18. If 7% of the sale prioe of an artiole is equal to 8% of its 
oost price, and 9% of the sale price exceeds 10% of the cost prioe 
by half-a-crown, at what price is the article bought and sold ? 

—I. Com. [Ans, £43 16s ; £60 

19. During a sale a shopkeeper reduced his goods 60% below 
marked prices, which bad originally been fixed to allow 26%profit 
on selling prioe after deducting 10% discount for cash. What 
per oent does he gain or lose ?—I. Com. [Ans. Loss 26% app. 

20. A manufacturing firm is accustomed to allow to trade 
customers a discount of 16% on the prices in it's published’ list. 

This has given it a profit of 19% on the eo3t of manufacture. 

* 

The cost goes up 12% and the firm issues a new prioe list with,all 
the prices put up 10%. If the firm continues to allow its 
customers the same rate of discount, what percentage profit will 
it now make on the cost of manufacture ?—I. Com. [Am. 16i% 

21. If the cost of manufacturing a certain artiole is 
increased by 16%, and the catalogue price is increased by 16% 
what profit per emit (to nearest tenth) on the oost of manufac¬ 
ture does a firm g»«n after allowing a trade diaoount of 12^% ? 
The profit per cent*on former oost of manufacture was 20%. 

—I. Com. [Am. 19% 
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22. Three persons contribute sums of £260, £600 and £750 
respectively towards a venture on the understanding that the profits 
of the venture shall be divided. in such a way that the r*te of 
interest which each receives shall be in proportion to the amount 
of his contributi&i. If the profits for a year amount to £245, how 
much will each receive ?—I.Com. [Ana. £17 10s ; £70 ; £157 10s 

28. I sell articles at 6s 6d eaoh and thereby make a certain 
percentage of profit. I increase the prioe to 7s Id and the 
percentage of profit is increased by 10. What profit have I 
made at the latter price ? —I. Com. [Am . 21#% 

24. A shopkeeper can buy his goods at a prioe whioh gives 

him a gross profit of 20% on the turnover. If the prioe at whioh 
he has to buy rises by 10% while he increases the price to his 
customers by 5% only, what will then be his percentage gain 
of gross profit on turnover ? —I. Com. [Ana. 16 2% 

25. What price should be marked on an artiole whioh cost 

£2 6s 8d so that a profit of 10% may be made after allowing a 
a discount of 12#% for cash ? —I. Com. [Ana. £2 18s 8d 

26. A man embarks his whole capital in four successive 

ventures ; in the first he obtains 100% and in each of the others 
he loses 20%. Show what percentage he has gained on his 
original capital. —I. Com. [Ana. 2'4% 

27. A jeweller, being out of stock of a certain make of watch- 

ohain, took one from a neighbouring shop, and sold it at 10% 
below the catalogue price. The second dealer allows the first a 
commission of 25%, and himself get9 a commission of 33#% from 
the manufacturers. If the first dealer cleared Bs 45 on this 
transaction, vyhat profit was made by the second dealer ? Com¬ 
pare their respective pofits. [Am. Bs 25 ; 20% ; 12#% 

28. The expenses of a railway were the following percentages 
of th6 gross receipts in a year : 


Overhead oharges 

... 10 

Permanent way 

5 

Looo and rolling stock 

45 

l % 

Use staff and suprevision 

30 
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The following year the receipts go down by 15%, expenses 
remain unaltered, except those on loco and rolling stock which 
go down by 20%. If the balance is oarried to a reserve every 
year, estimate what proportion the amount^ set aside in the 
second year is of the first. [ini. 40% 

29. In a competitive examination, Bengal sent up 20% of the 
candidates, Bombay 15%, Madras 25%, U. P. 12%, the Punjab 16%; 
and the rest hailed from the remaining parts of India. There 
was a success of 40% among the Madrasah, Bengal olaifaing a 
success to the extent of 80% of the number of successful Madraseis. 
What per cent of those sent up from Bengal were Bucoessful ? 
If between them Bengal and Madras claimed 72% of the total 
eucoess, what was the total percentage of success ? Uni. 40%; 25% 


SO. An ail round increase of 15% in the costs of production 
resulted in the list prioe, which was marked 30% above oost, 
being raised by 20%. If the same rate of discount at 6% continued 
to be offered, and meant a difference of Bs 247 in the net selling 
prioe, how was the artiole originally marked ? [Ans. Bs 130Q 


81. Two grades A and B of lubricating oil are mixed in the 
proportion 3 :2. After 25% of this has been sold from stook, 
sufficient quantity of A is mixed with the remainder to raise the 
proportion to 5 : 3. If the stock is now 400 gallons, what was 
the quantity of the original mixture ; and how much of grade A 
was added to make the new mixture ? [Ans. 500 galls ; 25 galls A 

82. An increase of 10% in the cost of raw materials results 
in an increase of 5% in the total cost of production. If labour 

v 

absorbs 30% of the total cost, find how the latter will be affected 
fey a rise of 5% in the only remaining item, the supervision 
charges ? [ini. 1% increase 

38. A property changes bands three times. Brokerage ia paid 
by the buyer at 5% on eaoh of the first two transactions, end 
et 74% on the last transaction. If each sale was effected at oost 
prioe, and the brokers between them got Bs 2222 4as on tbe three 
transactions, what was the original prioe of the property ? 

tint. Bs 12000 
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84. Two-thirds of a consignment was sold at profit of 6%, and 
the remainder at a loss of 3%. If the total amount cleared was- 
Rs 540, what was the value of the consignment ? [An*. Bs 18000* 

85. The cost of manufacture of an article increases 16%, and. 
the catalogue price is marked up 15%. What profit (to the nearest 
tenth) ia made oncost after allowing a trade discount of 121% ? 
The article was originally marked a i 20% above ooat. [ins. 4'1%- 

86 . Tea is sold at Rs 2 3as per packet of 2 lb at an all-in 
profit of 25%. If a oess of 2as per lb is removed, and the priee ia 
reduced by 4as per packet, what profit would the seller make ? 

[Am. 294% 

87. A ootton mill purchases 40 oandys of ootton (500 lb per 
candy) at Rs 180 per candy, and manufactures yarn of 20 counts 
in packets of 4-lbleach. The packets are Bold at Rs 18 12as per 
100. There is. a wastage of 20% in the manufacture, labour 
represents 124% and machinery charges another 124% of the oost 
of the raw material. Find the total profit and the profit per cent. 

[An*. Rs 9000 ; 100% 

88. Linseed with 5% refraction can be had in the market for 

Rs 9 8as per md. What would be the maximum offer on a lot 
with 10% refraction ? [ins. Rs 9 per maund 

89. Artificial silk weighing 5 oz per reel is uBed in the manu¬ 

facture of silk goods along with silk yarn which weighs 34 oz- 
for the same length. If an entire piece of doth weighs 5 oz, with. 
25% of artificial silk, what would be the weight of a similar piece 
made entirely of silk ? [An*. i$ oz. 

40. A tradesman imported a quantity of art buttons oxx 

A 

whioh he p%jd duty at 5% ad valorem. He selta them at a loss- 
of 54% ; a month earlier he could have cleared 24% by selling his- 
stock for Bs 1242 more. What was the-invoice prioe of his- 
stock ? [Ans. Bs 13800 

S Mixture. A type of problems arises when two or more 
kinds of a commodity are mixed together by way of adulteration 
or for porpoaes of binding, as in in the case of tea etc., or for the 
((impose of reducing the strength of a spirit or an acid. It ia 
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•straightforward work to find the average cost price of the mixture. 
or to find the selling price thereof at a stated rate of profit or loss. 

Examples 7 

1. 18 lb of tea at Has per lb are mixed with 40 lb of an 
inferior quality at 9as per lb. What is the mixture worth ? 

[Ans. 10as 6*6p per lb. 

2. 80 md of ooooanut oil at Bs 17 8as per md are mixed 
with 5 md Neem oil at Bs 12 per md to make a soap base. What 
is the average cost of the mixture ? [dns. Bs 16 lias fip per md. 

8. A dealer mixes 90 gallons of wine oontaining 10% of water 
with 60 gallons containing 20% of water. What is the percentage 
of water in the mixture ? [Arut. 14% 

4. Lubricating oils of qualities A and B, oontaining 3% and 
5% of a certain mineral are mixed in the proportion of 5*3. What 
as the percentage of the mineral in the mixture ? [Ans. 8i% 

5. Australian Mixed Tallow costs Bs 21 per cwt and Caloutta 
Mixed Tallow costs Bs 14 8as per md. If they are mixed in the 
proportion of 7 • 5, find the cost of the resulting mixture. 

[Ans. Bs 15 0a 8p per md. 

6. Pure milk contains 89% of water. If a sample of milk is 

found to contain 90% of water, what is the extent of adulteration 
in 22 seers of milk ? [Ans. 2 seers 

7. In a sample of 50 lb of glycerine* there is found to be, 

Adulteration to the extent of 20%. If the glycerine is to be made 
up to a standard of 5% impurity, how much pure glycerine is 
to be mixed with it ? 1 [Ans. 150 lb. 

8. In a 35 lb mixture there is 60% quinine. How much of 

pure quinine should be added to make the adulterant 35% of the 
total ? [Ans. 5 lb. 

9. A mixed paint oontains 4 gallons of paint in 40 gallons, 

and the rest oils etc. How much of paint should be added to 
make the oils 87 J% of the total ? [Ans. 1$ galls. 

*% The same quality of riae was purchased from two penona, 
ISO md at Bs 3 8a s 6p per md and 260 md at Be 3 9as 8p per 
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md. At what price per md should the rice be sold so as to ensure 
a profit of at least 25% ? [Ans. Bs 4 7as 3p 

11. A dealer indents 2000 bags of flour at Bb 9 6 as per bag. 
As a result of an outbreak of fire 500 bags were damaged-and were 
sold at Rs 2 8as per bag. Another 750 bags had also to be sold at 
a loss of 20%. Find his gain or loss per cent on outlay, if he could 
sell his remaining stock at a profit of 10%. [ins. Loss 22j*s% 

§ The method of attacking inverse problems is entirely 
different. Suppose, a quantity of tea at 7as per lb is to be mixed 
with a better quality at 13as per lb to obtain an average cost price 
of say, lias per lb. To find the proportion in which they have to 
be mixed, we arrange the differences in the prioe of eaeh quality 
and the average price as below, writing them diagonally ; then 
the ratio of these differences represents the ratio required. 


Price per lb 

Differences 

Ratio 

1st quality 7as 

2 as 

1 

\ 

Average price lias 

/ 


V 

\ 


2nd quality 13as 

4as 

2 


The reason is, that if the first quality were sold at the average 
price of lias, there would be a profit of 4as on evety lb ; on the* 
other hand, if the seoond quality be sold at the average price 
there will be a loss of 2as per lb. The price of lias per lb is,. 

9 

however, one at which there is neither loss nor profit; so that to- 
■ balance the loss by gain, to every lb of the first quality sold, 2 lb- 
of the seoond “have to be disposed of. In other words, the cost 
prioe of a mixture of the two qualities in this proportion will bo 
. ust Has per lb. 

It should be noted that this method is based on the cost price * 
of the different items. When, therefore,' a problem involves 
profit or loss at different prices, their net oost prices have |o be 
obtained beforf using this method. ^ 
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Illustration* 

1 . 25ox. of alcohol 80% pore is to be made up to the standard 
of 90% purity. Ascertain the quantity of pure alcohol required 
to be mixed. 

In 25oz. alcohol there is 20%, t.*., 5oz. impurity. This 
quantity of impurity remains unaltered, when the new mixture 
becomes 90% pure, that is, it then becomes 10% of the total 
quantity. 

The total quantity of new mixture is 50 oz. t which 

indicates that 25oz. of pure alcohol have been mixed. 

• 

2. A grocer sells one quality of tea at lias per lb and a 
better quality at Be 1 7as per lb making a profit of 10% and 16% 
respectively. He wishes to blend these two qualities so that the 
mixture may be sold at Re 1 2as per lb at a profit of 12i%. How 
should be mix them ? 

100 

C. P. of 1st quality “11 x jj^as — 10as per lb. 


.. 2nd 


„ mixture 


- 23 x - 20as 
110 

- 18 * mi“ - 16 “ 


Arrange the differences in cost prices as below . 

Diffces. Prop. 

1st qual. lOas 4as 2 

Mixture 16as 

2nd qual. 20as 6&s 3 

.We find that the proportion in which the two qualities are to 
be mixed is 2>3. 

3. A grocer sells one kind of tea at 2s 6d a lb and loses 5% f 
and another at 3s 4d per lb and gains 14%. How should 'they be 
mixed so that the mixture may be sold at 3s per lb at a profit 
offi%? 

Qual. 1. S. P. -2s 6d at a loss of 6%. 

19 
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Qual. 2. 8. P. - 3s 43 with profit at 14%. 

o.P.-«xg°d-?j89d 

57 


Mixture. 


S. P. 
C. P. 


3s with profit at 8%. 



Arranging prices and differences as before, we get 

Diffces. Prop. 

Qu&l. 1. Wd W 1 

Mixture 1 8 a d 
Qual. 2. *8?* W-d 1 

Teas to be mixed in equal parts . 


§ The method may be extended to cover cases in which the 
number of items is more than two. In such a case, a proportion 
is obtained for pairs of prioes, one larger and the other smaller, 
taken in reference to the middle (or average cost) prioe. 

A final proportion may be obtained by taking the total number 
of parts taken of each quality, as shown by the ratios of the 
difference of eaoh pair of prioes. 

Illustration 


How should water be mixed with wines of different qualities 
at 10s f 12s 6d, 10s 6d f 18s a gallon to obtain a mixture worth 
11s 9d per gallon ? 


Prioe p.g. Av. Prioe. 

Diffces. 

Diffces. 

Diffces. Prop 

Qual. 1 

fl20d 

73d 


25 

2 . 

■»: 

UKWh 

25 

5 

Z0d 

47 

zm 52 

„ : 3 

126a/ 14Id 


9d 

3 

.. 4 

1 

^216d f 

m 

3 

• 

% 

7 

Water, 

0 I 

7 


3d 3 


8 


A final proportion shqpld then be 25 : 52 : 8 : 7 : 8. 
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Note. The possible number of oocreot answers in oase of more than two 
qualities is inflniU ; for theoretically, the proportion ol each pair may be 
taken in multiples, before being added up. E in the above example, 
without altering their values, the different pairs of proportional numbers may 
be written as below : 

Final Prop. 

Qual. 1. 50 50 

„ 2 25 47 72 

„ 3 15 15 

„ 4 14 14 

Water 3 8 

In which case the proportion is 50 : 72 : 15 : 14 : 3. 


Examples 8 

1. Chicory costs 2d per lb and cocoa 1 b Id per lb. How 

should they be mixed in order that the mixture may cost lOd 
per lb ? Um. 8 : 8 

In what proportion should they be mixed, if by selling the 
mixture at 10id per lb the dealer expects to make a profit of 5% ? 

[Ana. 3 : 8 

2. A grooer sells tea at lias per lb, and a second quality at 

8as per lb making a profit of 10% on the first and 6|% on the 
second. How should he mix them so that he may sell^the 
mixture at 9as per lb making a profit of 12i% ? [ Ana . 1 l 4 

8. 150 maundg of rice at Bs 3 8as per md is to be mixed 
with rice at Bs 5 8as per md to be sold at Bs 5 8&s per md at a 
profit of 10%. How much of the better quality is to be used ? 

[Ans. 450 mds 

4. An investor divides his money for investment in two differ¬ 
ent stocks yielding 4i% and 41%. If he desires to get an average 
yield of 4i%, bow should an investment of Bs 40,000 be divided ? 

[.Ans. 1st investment Bs 16000 ; 2nd investment Bs 24000 

5. How much water should be mixed with 32 pints of wine 

at Bs 2 12as per pint, so that the mixture may be sold at Bs 3 
per pint at a profit of 50% ? [An*. 12 pints 

6. Cbineee tea worth Bs 2 12as per lb is mixed with tea at 
6as per lb and another quality at ISas per lb ; and the mixture 
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is sold at Re 1 per lb at a profit of 14f%. In what proportion 
were the different qualities mixed ? [Ans . 1:3:6 

7. A Kyanifce quarry yields three different varieties of rooks 
containing 72, 68 and 58 per oent of alumina. How should they 
he stacked to yield an average alumina content of 65% ? 

[Ans. 7 : 7 : 10 

8. A rice dealer has two qualities of rice whioh he sells at 
Rs 3 8as and Rs 4 8as per md, making a profit of 12% and 8% 
respectively. How should he mix the two qualities, if he desires 
to sell the mixture at Rs 4 2as a maund at a profit 10% ? 

[Am. 2 : 3 

9. A retailer sells tea at 8as per lb and a better quality at 

Has per lb, making a profit of 12% on his outlay. A purchaser 
requests him to blend the two kinds, offering 9as 9p per lb. In 
what proportion should the teas be blended to assure a profit 
of 17% ? Uni.7 : 2 

10. Three qualities of spirits are sold at Rs 3 7as, Rs 4 2as 
and Rs 4 Sas per gallon, the respective profits thereon being 10%, 
20% and 16%. In what proportion should they be mixed, so that 
the mixture may be sold at Rs 3 15as at a profit of 12i% ? 

[.Ans . i:2:2 

11. A firm is prepared, during the first year, to set off profits 
on the sale of a certain commodity against loss on the sale of 
another, with a view to creating a market for the latter. Hie 
first quality is worth Rs 18 2as per ton and the other Rs 18 6as 
per ton, and either quality is sold at Rs 18 3as per ton. If 
610 tons of the seoond quality is sold in a month, what should be 

"'the quality sold of the first kind ? [Ans. 1830 tons 

12. Dress materials of two qualities, costing 4as 6p and 6as 
per yd, are to be used in making children’s frocks to be sold at 
8as 6p per piece. Assuming that on the average a yard of cloth 
is used in a frock and that the overhead ohargeB and profit are 
covered by charging 3as 6p per pieoe, find how muohofthe 
second quality is to be used with every 200 yards of the first ? 

Unj. 100 yds. 
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IS. A salesman is to dispose off a stock of 4 doz. slightly 
soiled tennis rackets at the specially reduoed price of Rs 20 each 
which cost the dealer Bs 20 12as each. The salesman is 
instructed at the same time to push the sale of a certain quality 
of tennis balls at Bs 11 8as per doz, whioh cost him Bs 8 8as 
per doz. How many balls at least should be sold, so that the 
dealer does not suffer any loss on the whole ? f Ans . 12 doz. 

14. With tea worth half-a-crown a pound a dealer mixes 

an inferior quality worth 18d a pound. In what proportion must 
he mix them so that by selling the mixture at the higher price 
he may gain 16% ? —I. Com. [Ans, 19 • 10 

15. A tea dealer blends 75 lb of tea @ Re 1 2as per lb with 
45 lb of tea @ Re 1 5as per lb. What is the lowest price at which 
he can sell the mixture so as to gain at least 25% ? —I.Com. 

- [Ans. Not less than Be 1 8as 

16. A merchant buys teas at Bs 2 4as, Rs 2 6as 6p and 

Rs 2 lias 4p per lb, and mixes them in the proportion of 5 l 4 • 1. 
At what price must he sell the mixture so as to make a profit of 
25% ? —I. Com. \Ans . Rb 2 15&s 8p app. 

§ Use of Symbols. The following afford further illustration 
of the value of symbols in ordinary calculations, incases where 
arithmetical methods lead to unnecessary confusion or complies- 
tion, there should be no hesitation in taking recourse to algebra. 

Illustrations 

1. A certain wine contains 40% alcohol; another contains 
75%. Find how much of the second kind has to be mixed with 
20 gallons of the first kind to make it of 60% strength. 

An addition of x gallons of the becond kind increases the 
quantity of alcohol from 8 gallons to (8 4- tx) gallons ; and the 
total quantity of wine to (20 + x) gallons. As the mixture is now 
60% strong, 

60% of (20+x)-8 + |x, whence z - 26t gallons. 

2. The freezing point of water is marked 0* on the Centi¬ 
grade and Reaumur scales, and 32° on the Fahrenheit scale of. 
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thermometers. The boiling point of water is correspondingly 
marked 100°C, 80°B and 212*F. Convert 48°C-to the other two 
scales. 

The distanoe between the freezing and boiling points of water 
is divided into 100, 80 and 180 equal parts respectively on the 
three scales. Bepresenting corresponding readings on the three 
scales by C, R and F, 

C _ B _F-32 
100 ” 80 “ 180 

.'. When C - 48°, R - , 8 £ x 48* - 38*'4 


and F - 32 + x 48° -118 0- 4 

8. A sold B goods costing Rs 1000. B sells them to C for 
Rs 1440, making the same rate of profit as A. Find how much 
B paid for the goods. —P. S. C. 

Assume that the rate of profit made by eaoh is r% on cost. 

+ lOr); and 

B sells for Rs (1000-f 10r)|l + for Rs |l000 +20r 

which is given to be Rs 1440. 


Then, A sells for Rs 1000 (l + Rs (l 


•HU 


• • 


20r + ~ - 440 ; or, r* + 200r - 4400 - 0 ; 
or, (r - 20) (r + 220) — 0. 


r-20, the other value - 220, being absurd. 

/. B paid for the goods Rs 1200 . 

4. A rectangular pedestal of marble is to be polished on all 
faces except that resting on the ground. By putting three faces 
down in turn, the total surfaces to be treated are 412, 394 and 
404 square feet, respectively. Find the dimensions of the 
pedestal. —P. S. C. 

If the edges are a, & and c ft respectively! the data give : 

2(o6 + 6c) + ea-412 ; 2(6c + ca) + a6 - 3$4, 
and 2(oA + ac) + 6c - 404. 
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Adding, ab + be + ea - 242. Subtracting t)iis value from each' 
of the above relationships, 

Ua + c) -170 ; da + b) -162 ; alb + c) -162. 

Adding the first two, o(6 + c) + 2bc -322. 2be-822-162: 

-160 and 6c -80. 

Similarly, ab - 90 and ca - 72. 

a - 9 ft; i —10 ft ; c - 8 ft. 

Examples 9 

1. On a certain railway the second and third class fares are- 
7 pies and 3 pies per mile respectively. A person travels 100 miles 
in all, partly in the second olass and partly in the third, andi 
spends Bs 2 Gas 8p. How far did he travel in the seoond class ? 

[Ans. 41 miles 

0 

2. A rectangular verandah has an area of 51 sq. ft. If it 

were 2 ft wider but 2 ft shorter in length, the area would be* 
75 sq ft. Find its length and breadth. [Ans. 17 ft ; 3 ft. 

3. The oapital of a partnership between A and B is i times 

the difference between their respective capitals. How many 
times is A' s capital of B's ? [Ans. 4 

4. A traveller is paid a fixed salary plus a certain percentage 

on business introduced by him. In three successive months, 
the sales amounted to Bs 1000, Bs 1200 and Bs 1600 ; and the 
traveller received 4% in the second month, and 12% in the third* 
month or Bs 30, above his first month's earnings. Find the fixed* 
salary, and the rate of commission. [Ans. Bs 200 p.m. ; 5% 

5. A milkman estimates that by selling 3 pints less than the 
milk he has for sale, he will realise j-th of what he would obtain 
by selling 2 pints less than his stock. How much would h* 

realise by selling his entire stock at 2as per pint ? [Ans. Be 1 4as 

* 

6. A man goes for a walk and does half the distance at 
3} miles per boor ; and the other half at 4i miles per hour. If 
he had walked the whole way at 4 miles per hour, he would have 
taken & minutes lees. What is the distance covered ? 

Uni. 31 miles 
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7. A number is .first divided by 4, end then by 7, the respec¬ 
tive remainders being 2 and 3. Find the remainders when the 
same number is divided first by 7 and then by 4. [Arts. 0 ; 2 

8. An A. B. P. Warden has a number of volunteers under 

his control. He estimates that if he divides them into batches 
of 4, 2 will be left over. If the batches are placed on duty every 
day in the week in equal numbers, he finds that he has no work 
for 3 batches. If he divides up the total number of volunteers 
so as to have an equal number serving every day, find how many 
will be left over. If he drafts them in batches of four, find how 
many such batches will have no work. [Ans. 0 ; 2 

9. In a faotory adult workmen are paid proportionate wages 

(or overtime on the basis of an 8-hour day ; children, however, 
are not permitted to work overtime. An adult is paid 8as a day, 
and a. child 5as a day ; and the wages bill for a nortnal day is 
Bs 100. On a certain day, the adults work 2 hours overtime, 
and the number of boys employed is reduced by half ; and the 
wages bill stands at Rs 78 2as. Find the number of boys ori¬ 
ginally employed. [ Ans . 200 

* 

10. Show that the produot of any four conBeoutive numbers 
increased by 1 is a perfect square. 

If this sum is 841, find the smallest number of the series. 

[dns. 4 

11. The gradient of an inclined plane G is given by the 


F-E 

formula (7where/is the co-efficient of friction, F is 

r t £j 


the total load, and E is the weight of the empty set. Find the 


»best gradient for a horse traok where 


the tubs weigh 5 cwt and 


carry 11 cwt srf coal, the co-efficient of friotion being equal to 

[4ns. 1 in 115 


12.' A locomotive engine without a train can go 24 miles an 
hour, and its speed is diminished by a quantity which varies as 
the square root of the number of wagons attached. . With four 
wagonB its speed is 20 miles an hour. Find the greatest number 
of wagons that the engine can move.. —I. P. S. [Ans. 143 
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18. A cistern holding 1300 gallons is filled by 3 pipes A, B 
and C in 24 minutes. The pipe A requires 30 minutes more than 
C to fill the cistern, and 10 gallons more run through C per 
minute than through A and B together. What time would each 
pipe take to fill the oistern by itself ? 

[Arts. A : 70 ; B : 420 ; C : 40 minutes 

14. Two workmen A and B art paid the same rati of wages 
per hour. They oommenoe work on the same day* and eaoh on 
that day works for the same number of hours. 

On each succeeding day, A works for a quarter of an hour 
less and B works for 20 minutes less than on the day before. 
At the end of 5 days, the rate of A' s earnings to B’b is 31 : 30. 
How long did they work on the first day ? [An*. 5 hr 40 min. 

15. By running 900 yards and walking another 900 yards, a 
man covered 1800 yards in 1 p minutes 30 seconds. If he had run 
at a rate 20 per cent slower and walked at a rate 20 per oent 
faster, he would have taken 10 minutes exactly. Find how long 
he took to run 100 yards and how long to walk 100 yards. 

[Am. 20 sec., 50 sec. 

16. Show that the difference between any two numbers 
comprising of the same digits is exactly divisible by 9. 

17. The salary of a traveller consisted partly of a fixed sum 

and partly of commission, whioh was proportional to the value 
of the orders obtained. Ib two conseoutive years he obtained 
orders to the value of Bs 31,500 and Bs 45,000 respectively, and 
he received Bs 2545 and Bs 2960 respectively. If his salary for 
the next year was Bs 3200, what was the value of the orders 
obtained ? If he had obtained orders to the value of Bs 60000, 
what would have been his salary ? —I. Com. 

Uni. Be 53333* ; Bs 3400 

18. A traveller gets a fixed salary, and also a commission of 
lj% on all orders he secures. He thus reoeives an annual income 
of £670. If he secures orders to the extent of about £407 per 
week, on an average, what is his fixed salary per year ?—I. Oorn. 

[Am. £800 
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19. A workman is able to save 12}% of his wages ; but if hia 

wages were raised 2s a week and bis expenses were increased by 

• 

10%, his annual savings would be diminished by 17s 4d. What 
are the man’s weekly wages, a year being taken as exactly 
62 weeks ?—I. Com. [Ans. 26s 8d 

20. What are eggs a dozen when two more in the shilling. 

reduces the prioe by }d per doz ? —B. C. .8. [Am. 8d 

• 

21. A person started at half-past two and drove to a 

neighbouring village arriving there when the steeple clook 
indioated a quarter-past three. After staying 26 minutes, he 
drove back by a road . }-th as long again at a rate twioe as fast, 
reaching home at four o’clock. Determine how muoh the steeple 
clook was wrong. —I. Com. [Ans. 6 minutes too fast 

22. A dealer buys oranges of two qualities, one at 1 shilling 

a dozen and the other at 8d a dozen. These are mixed up and 

he sells them at 15 per shilling and thereby makes 6% on his 

total outlay. Find the ratio of the number of oranges of the 

two kinds. -*-1. Com. [Ans. 2 : 5 

* 

23. Find a prime number of 3 digits, such that the digit in 

the unit plaoe is equal to the sum of the other two, and if the 
other two digits be interchanged we still have a prime number 
of 3 digits. —I. Com. * [Ans. 167 

24. A man borrowed £20 from a* money-lender agreeing to- 
pay £24 in monthly instalment of £2 beginning at tbe end of the 
first month. Beckoning simple interest at r% p. a., find the sum* 
to which £20 amount in 1 year, and show that the money repaid 

together with interest, amounts to £24 + —I. Com. 

25. The driving wheel of a locomotive engine is 27i-ft. in 
circumference and the fore-wheel 16 ft. Two particular spokes,. 

t 

one in eaoh wheel, are observed pointing vertically upwards 
Fpr what time must the eugine travel at 13f miles per hour 
before tbe same two spokee are again simultaneously in tbe same 
upward vertical position ? —I. Com. [Ans. 4S& sec. 
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26. Travelling at SO m.p.h. a oar oovers 36 miles per gallon oil 
of petrol used. At a speed of 40 m.p.h., only 30 miles per gallon 
is oovered. The oar uses 13 gallons in all on a journey from A to 
B at 30 m.p.h. and returning from B to A at 40 m.p.h. How 
long did the complete journey take ?—P. 8. C. [Ans. 121 hours 

27. In a motor oar race of 1 mile length, oar A beats car B 
by 6 seconds, whilst car B beats oar C by 110 yd. • Had the 
speed of C been increased by 20% it would have tied with A . 
Find the speeds of the three oars in feet per second.—P. 8. C. 

[Arts: 182, 1171,110 ft/seo. 

*28. An apple dealer sells* to the first customer a number of 
apples equal to half of her stock plus half an apple. To the 
seoond she sells half her remaining Btock plus half, an apple, and 
similarly to the third, fourth and fifth. 8he then had 3 apples 
left. How many had she at first ? —P. 8. C. [Ans. 127 

*26. The electric resistance of a wire of given material is 
directly proportional to its length and inversely proportional to 
the square of the diameter of its circular cross section. Calculate 
the length and diameter of a wire which is to have double the 
resistance, but only i-rd the weight of a wire of the same 
material 63 ft long and 0'024 in. diameter.—I. Oom. 

[A ns. 431 ft ; 0153 in. app. 

30. A manufacturer has priced certain pieces of furniture. 
The largest sells at Rs 400 and the smallest at Re 90. He wishes 
to alter the prices so that the largest will sell at Rs 260 and the 
smallest at Rs 60. Assuming that the new price P and the old 
price Q are connected by the relation P^a + fc.Q, find the new 
prices of the furniture valued at Rs 125, Rs 150 and Rs 176. 

—I. Com. [Ans. Rs 82 9as ; Rs 98 11 as ; Rs 114 I3as app. 

81. Where a railway goes around a curve the outer rail is 
raised to keep the train op the lifte. When the ourve has a 
radius of B feet, the distanoe between the two rails is W feet, 

and the customary speed of the train is V miles an hour then 

• 

6 
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JJT X 7 * 

the outer rail should be ^25 x B ^ nc ^ efl higher fc kan the inner 

rail. Calculate bow nfaoh higher the outer rail should be on a 
curve of radius 660 ft, if the rails are 4 ft 8} ins. apart and the 
oustomary speed is 40 miles per hour. (Answer correct to 2 
decimal places.) —P. 8. C. [d»s. 10*39 ins. 

*82. Two trains are travelling in opposite directions at 
uniform speeds. They eaoh pass a telegraph post in the same 
time, and they pass eaoh other in 5 seoonds. If the lengths of 
the trains added together be 264 yards and the faster train’s 
speed exoeed that of the slower by 25%, find the length and speed 
of each train. —P. 8. C. 

[Am. 48 m.p.h., 60 m.p.h. ; 352 ft. ; 440 ft. 



SECTION FIVE 

RATES 


§ The Method ot Aliquot Parte. When a multiplier'is 
broken np into a number of parts, each of which is a factor of 
the preceding, the successive portions are known as aliquot 
parts. Thus, 37i — 80 + 5 + 2i, in whioh 6 is i-th of SO and 
is i of 5. The aliquotisation will be denoted hereafter ae 
follows : 87| - 80 + 6* + 2* ; also, 

m%-10% + 2 + 2 + 10. 


Illustrations 




Find the oost of 58l cwt @ 18s 9}d 


owt. 


Here, 18s9jd-£l less Is 2*d-£l -(ls + 6 + 8) 
Cost of 68i owt. @ £1 £58 10s 


Less 

@ Is 

£2 

18s 

6d 


0 

• 


9 

9 


8 


1 

2} 



£55 

0 

-St 


Find the cost of 241 tons 15 owt 3 qr 17i lb (3. £8 18s 7fd 


per ton. 


Remembering that 241 —12 x 20 + 1, and 15 owt 3qr 17J lb 
“ 10 owt (i ton) + 2 + 10 + 2 + 2 + 4, we have. 


2 of 1 ton 
2 

10 

2 

2 

4 


£ 

8 


2092 

4 

2 


s 

13 


d 

71 

241 


8 

6 

3 

4 
2 
1 


775 

9'88 

4'94 

409 

205- 

102 + 

326 






6a 8‘99d 


Note. The work is taken to two 
decimal places after the pence to 
obtain the result correct to the nearest 
farthing. 


Reqd. cost-£2099 6s9d 


*To bo read 8 bar (g) ha., meaning J ot the immediately preceding value; 
or 5 meealng J-th of the Immediately prooedlag value ha. ha. 
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Vulgar fractions should not be used, unless they are very 
simple ; and the final result should invariably be given to the 
lowest current unit in trade, unless otherwise required. 

§ Conversion of Measures. The following approximate 
equivalents may be used for conversion of measures— 

1 Seer -1 Kg -16 1 lb • i seer - f chh. 

1 Seer-2 lb + loz-12 1 owfc-1 md + 4 + 3 + 8 

— (1 + i + i) md 

1 Md. (Standard) 1 Km - J mile + (4 - 3%) 

-Jowt-f 2-16 

1 ton-20 md+3 + 12 1 Metre ^ 1 yd +12 + 8 

Mote. For conversion of the ordinary unite of trade tee Tables. 

§ Rates. A fraction should be interpreted as a rate. Thus 
tt means 6 out of every 11 ; it may be Rs 6 in every Rs 11, or 
£6 in every £11, or 6 men in every 11 men, and so on. 

Particular oases in which the denominator is 10 or a power 
of 10 are written in the form of decimal fractions. Thus /o is 
written as '7, 783 eto. In the special case where the 

denominator is 100, the fraction is written as a percentage. Thus 
xJn is written as 7%, tVc as 83% ; and sometimes also fractions 
with denominator 1000 are written as so much per mille , meaning 
a thousand. Thus t£5o is written as 17 per mille or simply 
as 17% 0 . 

When fractions have denominators composed entirely of 9’s 
they are written as recurring decimals . Thus $ is written ‘5, 
as ‘10. It is well known that their value is to be obtained by 
repeating the recurring portion to infinity, and ean be directly 
written dotf a to any degree of approximation. 

§ Calculation of Ratos. The calculation of Rates forms one 
of the most useful applications of arithmetic in everyday business. 
Rates are usually quoted in percentages, as in the cases of 
Disoount, Brokerage ; sometimes in vulgar or decimal fractions, 
M in Average Adjustments in marine insurance ; and quite 
frequently * to terms of the ountacy of the country, as hi the 
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case of Inoome Tax, Customs, etc. It should be recognised that 
all fractions represent merely rates, which are mutually inter¬ 
changeable. Thus the fraotion i, i.e. 9 1 in every 4, might be 
treated either as '25, or 5s in £1 or 4ae in Be 1 or 25 cents in a 
Dollar or 25% or 250 per mille. 

The following well known relationships may be noted : 

5% -*-lsin£l 6i%-*-lJsin£l 

2[*%-*-*sin£l 3i%“* “8d in £1 

li%-*-lsin£l 81%-A-N in £1 

Also, 6*%-*-la in Re 1 ; H%-*-|th of 64% ; 

84%-*; 10%-*; 20%-i; 26%-4 ; 

334%- J ; 124%-4; 16f%-4. 


Further, 

2 as 
Be l" 

1 4 -12 J% ; jj 4 o “ - 4 - 26% etc. ; 


5as 4p 
Be 1 

'-1-334% • 2ftB 8 P,4 • u iP. 
i 33*%, Rel -*' Bel 

And, 

4b 

£1 “ 

4-20%; -4-25% etc. ; 


6s 8d 
£1 

11 • £1 * 9 £1 n 9 


2a 6d 
£1 

i 7s 6d - . . 

-fete. etc. 


§ The easiest way usually to calculate rites is to break them 
up into suitable portions by the method of aliquot parts. Thus, 
to calculate 75%, we break it up into 5% + 24% + 4%, t.s., 5% + 2 + 
10. Integral rates may be calculated by multiplying the amount 
fcy the rate and painting off two places. 

Illustrations 

1 2% on Bs 844 la - Bs 16*881- Bs 16 Has lp 
[Multiply by t and shift the decimal point 2 places to the left] 
2. 24% on Be 6484 - Ba 162 la 7p [Divide by 40] 

«. 24% on £564 - 282s-£14 2a ’ [Take 4a in £1} 
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[Is in Be 1] 


4. 5% on £886 5s 4f d 

5% on £836 -£41 16s [Is in £l] 

6% on 5b 4f d = _ 3jd [A of 64fd] to nearest farthing. 

£4116s Sid 

5. (i) 6i% on Bs 8645 - Bs 540 5a s 
(ii) 6i% on Bs 538 lOas 6p 

6i% on Bs 538 - Bs 33 10as 

On lOas 6p, i.e., 126p -_8p 

Bs 33 lOas 8p 

#. 6% on Bs 8385 6as 9p 

@ 61%... Bs 524 la 5p 
@ 11%... 104 13as lp 

B a 419 4as 4p 
Or direotly, 5%-A... Bs419 4as 4p 


[<y of 126p] 

to nearest pie. 

[H - \ Of 6J] 


§ It will be necessary for the student to be trained in writing 
down the practical result at sight, ignoring errors that oannot be 
taken into acoount in practice. It may be useful to the beginner 
to note + or - sign at end of a result, if the error neglected i* 
near about a quarter of the range,—without a preponderance of 
either sign—and the errors balanced in the end. In commercial 
calculations it is sufficient to work at every stage correct to the- 
lowest unit of calculation; although, in theory, suoh a course 
might Blightly throw out the final result by the accumulation 
of errors. For greater aocuraoy the work should be continued 
to 1 or 2 decimal places after the smallest unit ; or, the work 
oonduoted entirely in decimals correct to 4 decimal plaoes at 
least, and the answer finally converted into trade units. 

Illustrations 

1. Find 6i% on £88 6s 5jd [6*% - 6% + 4} 

® 5%...£4 3s 3’88d [Y iVh of 6s 5id- 7 ^d ^ 3‘88d) 

i>.. £1 Os 9'97d [.*. ith of 3s 3*88d -^^d =? 9‘97d] 
@ 61%...£5 4s l‘85d i.e., 4>5 4a ljd to aearosb farthing; 

>■' * fr 
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2. Find 3J% on £38 14 b lid 



£11612 

’2903 

£1*4516 


71 

[3i%-8*+4] 


i.e. £1 9a Ojd 


3. Find 2i% on Rs 6183 5 bb 7p, whioh-Rs 6183*349 

<$ 21% i. e. * l D ...Rs 164'5837 
10 16*4584 

Rs 170*0421 ». «- Rb 170 Ob 8p 

4 . Find 7f% on Rs 6813 10as 6p [7f-6i + 6 + 6l 

@ 61%... Rs 363 6&b 7'9p 

6... . 72 10 8*8 

‘ §... 14 8 66 

Rs 450 8as ll*3p *. e. Rs 460 8as lip 

5. Find 8*% on Rs 868 6as 8p [8} -10 - 1 + 2} 

@ 10%- • -Ra 86 13as 5'6p Or, Rs 86*8417 in deoimalB 

less 1% 8 10 11*4 - 8*6842 

2 4 5_ 5*7 - 4*8421 

Rs 73 13as0*5p- 78*8154 

i. e. Rs 73 18as 

6. Find 2as 6p% on Rs 8084 [2as 6p% - + 4] 

@ *%••• Rs 10*105 
4_£5263 

Rs 12*6313 *.e. Rs 12 10as lp 

7. Equivalent of Rs 8582 Has 9p @ Is 6VW to Re 1. 

@ j— we get 8582*922.. shillings 


i.e., £429 2s lid 


- 2 

®Re 1 ~ 

214 

11 

6i 

@ iW/Re 1 

4 

9 

4j + 

@ Ad/Re 1 

1 

2 

4i 


£649 6 s lid 
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8. Convert Re 8654 lOaa into sterling @ Is 6}d to Re 1. 

& Is to Eel- £432 14s 7id 

@ 6d — 2 216 7 ' 3| 

& id 24 9 0 3} 

& Is 6i to Re 1 £658 2s 3d 

9. Calculate freight on a package 16 o.ft. 3 X , 4 n @ 27s 6d 
per steamer ton (40 c. ft.) 

& 4 0s per ton... 16b 8j d [t.e., @ la per e. ft.] 
(ft 20s... ... 8 ljd 

(5» 5s... ... 2 Oid 

@ 2s 6d_.. . 1 0jd 

(ft 27s 6d ... lls 2jd 

N. B. Notioo that work is started with an imaginary rate 
40s per ton (40 o. ft.) i.e. Is per o. ft. or. Id per Prime, for simpli¬ 
fication of subsequent calculations. 

§ Frequently rates are quoted, comprising of two or more 
successive rates. These, if used in sets in a large number of oases 
in the same office, may generally be reduoed to single equivalent 
rates. Thus, interest @ 3% p.a. for 4 months is equivalent to 1% ; 
a discount of 20% and 10% is equivalent to 28% ; an insurance 
rate of |% less 20% and 10% is equivalent to ‘27%, and so on. 

§ The current practice in most cases is to calculate correct to 
the nearest anna, sometimes to the nearest quarter-anna (t.s., 3- 
pie) and rarely to the nearest pie. In writing down results the 
value of the errors made by taking the lower or the upper limit 
can be safely adjudged mentally in reference to the last "working 

unit, as has been indicated in the above illustrations. 

* N 

Examples 10 

Find the value of the following oorreot to the nearest farthing 
or 3-pie. 

1. 4% on £6843 10s ; £202 8s lOd ; £73 15 b 9fd ; Rs 568 ; 
Rs 512 6&s ; Rs 2028 3as 9p ; Rs 6142 12as 6p 

tins. £273 14$ 9|d; £8 Is Hid ; £2 19s Oid ; Rs 22 lias 6p ; 
.. Re 20 8 m» ( Re 81 2ar.; Rs 24 6 lias 6p 
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2. 3on £516 2a 3}d ; £208 9a 6id ; Ra 242 fiu 6p ; 
Rs 616 13as 9p 

[Ana. £18 la 3td ; £7 5a 11 Id ; Rb 8 7aa 9p ; Ra 18 la 6p 

3. 4f% on £21 3a 9fd ; £73 18a 10$d ; R« 648 10aa 9p ; 
R« 346 14aa 6p * 

[Ana. £1 Oa lid ; £3 10a 3d ; Rs 30 13as ; Ra 16 7aa 6p 

9 

4. 3i% on £15 6a 8*d : £92 13a Ojd ; Ra 284 12aa 3p ; 
Ra 516 10aa 9p 

[Ana. 11a 6d ; £3 9a 5fd ; Ra 10 10aa 9p ; Ra 19 6aa 

6- 4J% on £20 18a 9*d ; £43 15s 8id ; Ra 2684 3aa 3p ; 
Rs 5638 10as 9p 

[4ns. 18a lOd ; £1 19a 5d ; Rs 120 12as 9p ; Ra 253 11a 9p 

6. ' 7i% on Rs 516 6aa 6p ; Ra 2168 3aa 6p 

[Ana. Ra 40 Oa 3p ; Ra 168 Oa 6p 

7. 7i% on Ra 281 2aa 9p ; Ra 364 6aa 9p 

[Ana. Rs 21 la 6p ; Ra 27 5as 3p 

8. 5}% on Ra 614 lias 6p ; Ra 508 7aa 3p . 

[Ana. Ra 35 5as 6p : Rs 29 3aa 9p 

9. 9i% on Rs 381 2aa 9p ; Ra 643 5aa 6p 

\Ana. Ra 36 3aa 6p ; Rs 61 2aa 

10. 12f% on Ra 6418 5aa 6p ; Rs 2086 12aa 9p 

[Ana. Ra 818 5aa 6p ; Ra 266 la 

11. @ 9p in the rupee on Ra 6168 lOas [Ana. Rs 289 2as 6p 

12. @ 10ip in the rnpee on Ra 15088 2aa 3p [Ana. Ra825 2aa 

18. @ la 9d to the rupee on Ra 648 2aa 9p [4 ns. £56 14a 3|d 

14. @ 2a 3d in the £ on £430 18a lljd [Ana. £48 9a 7id 

15. @ la 6id to Re 1 for Re 6184 4aa [Ana. £470 5a 2Jd 

16. @ la 6|£d to Re 1 for Ra 5938 8as [Ana. £466 5a 3|d 

17. @ $ 4'90| to £1 for £681 3s [4ns. $ 3340'19 

18. ® 105 75 fr to £1 for £21 10 b 6d [4ns. 2276 27 fr 

10. Freight on 28i o.ft. @ 37a 6d on 50 o.ft. [Ana. £1 la 2id 

20. Freight @ 21a 6d per 50 o.ft. on 42$ o.ft. ; 23i c.ft. ; 
61% o.ft. [Am. 18a 3id ; 10a ; £1 6s 5id 
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§ Insurance. In consideration of a premium , an insurer 
agrees to indemnify the assured in the event of oertain contin¬ 
gencies to the extent of the sum assured. 

• 

Insurance companies collect the premiums, out of which they 
pay claims as they arise, and thus do the great social service of 
distributing the cost of such losses over the very much larger 
population of the goods and persons assured. Premiums are 
fixed up by actuaries who seek to provide for the cost of such 
claims according to theories of probability, the expenses of the 
insurance company and also some remuneration to it for the 
service. ( Vide Section Eleven) 

In life insurance, the contingency provided for usually is the 
assured reaohing a specified age or earlier death. Death, of 
course, is a certainty, but the time of death cannot even be oon- 
jeotured in a particular case. Premiums are worked out with* 
the help of complicated statistical methods, and data of past 
experience of mortality, the anticipated rate of interest etc. 

It is customary to quote such rates per Its 1000 of sum 
assured per annum ; and to make an extra charge if premiums 
have to be accepted quarterly or monthly. In the case of a 
claim, the entire sum assured falls due together with any bonus 
that may have been declared during the tenure of the policy by 
way of distributing a share of the profit earned by the company 
amongst policy-holders. 

§ The contract in all other forms of insurance is of a different 
character, the sum assured indicating the maximum limit of pay¬ 
ment on a policy against actual or constructive loss. It is then 
conceivable that in many cases there will be no claim, and when 
there is a claim, the actual value of the loss sustained, on account 
of a risk that has been insured against, is payable up to the limit 
of the assured sum. An average clause usually provides that, in 
case of under-insurance, only that proportion of the aotual loss 
may be claimed that the sum assured bears to the real value of the- 
goods assured. In case of over-insurance, however, no amount 
greater than the turn assured can be claimed in case of loss. In 
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case of marine insurance only, established usage sanctions the 
reimbursement of cost of insurance and 5% to 10% by way of 
anticipated profits. 


Another fundamental difference between life insurance and 
other forms of assurance lies in the fact that a life oontraot is 

spread over a large number of periods, whereas the other oon- 

% 

tracts are made for short periods; say, during a voyage or during 
a period awaiting shipment, or despatch hinterland Ao. In 
marine insurance cargoes and freight are insured for definite 
voyages, ships are insured for voyages or for definite periods : 
and in fire insurance the rates quoted are annual, while special 
short period rates are quoted at certain fractions of the annual 
rates. 


§ Marine Insurance. Certain special features in maijne 
insurance require elucidation. The oontraot is for indemnity 
against perils of the sea ; and losses may be—(i) Total Loss ; 
(ii) Particular Average loss ; and (iii) General Average'loss . In 
case of total loss, absolute or constructive , the insurer indemnifies 
the insured for the full value of the goods up to the sum assured, 
taking charge of the goods that may be salvaged. Cover is some¬ 
times secured against t . I . o. i.e. total loss only, other kinds of 
losses described below being excluded from the contract. Partial 
losses in marine insurance are known as particular average 
losses. No partial loss oan be covered in respeot of corn, fish, 
salt Ac. which are particularly liable to spontaneous damage on a 
sea voyage. In case of heavy machinery Ac. the chances of any 
appreciable partial loss are remote. In both these cases, 
insurance is effected on /. p. a . (free of particular average) terms. 
Other commodities, ship and outstanding freight (which oannot 
be claimed if the cargo does not reach its destination) are usually 
insured on w. p. a. or, w. a. (with particular average) terms, 
covering the risk of partial losses during transit. Even in such 
oases, petty and vexatious claims are avoided by stipulating that 
no claim below 3% (in some cases like sugar, tobacco, rice Ae. not 
under 5%) would be entertained. The extent of the indemnity is 
assessed on the difference in the valne of the goods when sound: 
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And fche damaged value. In a peril which endangers the safety of 
the ship, the cargo and the freight at the same time, the master of 
the vessel is entitled to incur extraordinary saorifioes or expenses 
for saving all the interests. The corresponding loss is known as 
a General Average ( G . A) loss and, under international custom, 
it is to be shared pro rata between all the parties exposed to the 
peril, in proportion to the respective values of their interests. 
The G. A. contribution called up from the different parties are 
re-imbursed by insurance companies under all types of insurance 

policies except those on t. 1. o. terms. 

% 

Special risks like War Risks ( W\ R.) t Riots and Civil Commo¬ 
tion (2?. C. C.) risks <fcc. are also covered by insurance companies 
in return for special additional premia on the declared value in 

the policy. 

# 

§ The Indian practice is to calculate premia correct to the 
•nearest anna. For obvious reasons, the amount assured is 
•declared correct to the nearest rupee : and, when the rate is 
small, to the next higher ten-rupee. 

In most cases the premiums are quoted with discounts. It 
may be convenient at times to calculate with the help of 
•equivalent rates. 


Illustrations 

1. Calculate premium on Bs 5847 worth of tea shipped from 
■Calcutta to London at *% less 20% and 10%. 

Now | - ‘626 The equivalent rate 

less 20% >‘125 - \% less 10% 

-*5 

Bs 5847 - Rs 29*235 
less 10% - 2*9235 

* Rs 26*3115 Prem.- Bs26 5aa 

Mete. The calculation U usually made in asp and not in deoimals. 
Decimal calculations, however, may be practised to attain quickness 
•combined with Aooumcy. ** * 
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A rate i% less 20% may be verified to b6«8%<, 

A% leas 10 A 5 „ „ „ =?*%.-9 

A% net = 1% - 16 

Ac. Ac. Ao. 


• • 




8. Juta worth Rs 58000 was insured for Rs 40000. Find the* 
amount payable by the insurance company if a Iosb by fire i* 
assessed at Bs 29000. 



Re 4 


ini 


Rafcl ° “ Re 58000 
Lobs made good 


20 

29 

- IS of Re 29000 
-Rb 20000 


4. For how maoh should a shipment worth Bb 19900 be- 
insured to oover both cost of goods and insurance at J% net ? 

If the good 8 be insured for 100 

Premium is l 

.MV •• • • •*••• • 

Corresponding cost of goods 994 


• • 


Sum assured - Rs 19900 * 


100 

99J 


-Rs 2 


•milt 


6, Goods of invoice value Rs 8973 lOas are insured to cover 
both cost of goods and insurance at /*% less 10% to. a., and* 
W. R. at t*b%* Find the declared value. 

If the declared value be 100 

w. a . premium 

W. li. tt t* 

Corresponding cost of goods 99sV 

1 AA 

.\ Declared value-Rs 8973*625 * 

-Rs 8973*6 [l + f|%] nearly (See p. 18) 
-Bs 8973*6 [l + i% + 2-8] 

-Be 9038 

Nets. In praotioe the value declared will usually be Bs 9040, correofc to* 
the nest higher ten-rupee. If the premium calculated on the premium la- 
< Bs 0, it would be sufficient merely to add the poemium on the ooet to the- 
oost, and take the nest higher ten-rupee. 
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6. Particular Average Adjustment. 40 bales of jute bound 
from Calcutta to Dundee were insured for Rs 13000. At destina¬ 
tion it was found that 3 bales had been damaged. These fetohed 
£30 @ Is 6d and the prevailing price was £25 per bale. 
Estimate the amount claimed under Particular Average. 



Note that the amount of the olalm ii leas than the actual low, R* 600, 
as there has been under-insuranoe. 


7. General Average Adjustment* A steamer, damaged in 
a storm, was towed into port. Part of the oargo was jettisoned, 
and part was damaged, as indicated below. The G. A. adjustment 
was arranged by the shipowners who also advanced all expenses. 


Contributories 


G. A . Statement 


Ship, less oost of repairs £15,000 

Cost of towage G. A. 




statement etc. 

£2,000 

Freight 

1,000 

Cargo A jettisoned 

200 

Cargo A 

800 

„ B damaged : 


Do. B 

1,200 

sound value 

500 

Do. C 

2.000 

„ C lost 

1,300 


Total (?. A. loss-£4,000; total value of contributories-£20,000. 


G. A. ratio — ■/ooou * & 


Shipowner pays 

4 of £15000 - £3000 ; 

receives 

£2000 

Charterer (freight) 

iof 

£1000- 200 

»• 


Cargo A 

i of 

£800- 160 

*• 

900 

B 

*of 

£1200 - 240 


600 

.. c 

*0f 

£2000 - 400 

M 

1300 


1 

Total £4000 


£4000 
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Net amount paid by shipowners 

♦, charterer 


♦ l 


t* 


£1000 

200 

£1200 


Net amount received by 


ft 


*1 

ft 


• t 

ft 


A 

B 

C 



moo 

Asseuming that ail risks were fully insured, the shipowner 
and the charterer would be re-imbursed by their respective 
insurers. In practice, the insurers will pay up all contributions 
•due from owners of the ship, the cargo and freight ; and oolleot 
from the Average Adjuster all payments due to them, including 
sale proceeds of salvaged goods. « 

Examples 11 

t. A person aged 30 wishes to insure his life for Bs 10,000. 

What will be the annual premium on— 

(i) a 20 years' Endowment Policy @ Bs 50 lOas per mille ; 

(ii) a 20 years’ Limited Payments Whole Life Polioy 

@ Be 32 10as per mile ; 

(iii) a Whole Life Polioy @ Bs 30 lOai per mille ? 

[Am. (i) Bs 556 4as (ii) Bs 326 4as (iii) Bs 306 4a» 

2. Calculate quarterly and monthly premiums on (i) above if 
an addition of 5% is to be mode on tbe former, and of 71% on the 
latter. [Ana. Quarterly : Bs 146 ; Monthly : Bs 49 13as 

.3. If a person aged 30 years is prepared to spend up to 
Bs 54 a month, find the maximum cover that he might obtain 
{correct to the nearest Bs 500) on the abov^e termB. v 

[Ana. (i) Bs 11,500 (ii) Bs 20,000 (iii) Bs 21,000 

4. Calculate marine insurance premium (w.a.) on a shipment 
of Bs 15,800 worth of ootton textiles from Bombay to Chinese 
Ports @ i% less 5% plus \% to cover risk of craft. For how much 
should the shipment be insured, so that both the goods and the 
cost of insurance may be covered ? [Ana. Bs 133 5as ; Bs 15,934 

5. Find tbe marine insuranoe premium (/. p. a.) on a ship¬ 
ment of wheat worth Bs 14,825 from Karachi to United Kingdom 

A7• less 5% plus W . B. @ -fv%. Find the declared value and 
the premium thereon, if the oost of insurance is also to be 
covered ? [ Ana . Bs 89 7as ; Bs 14,918 ; Bs 90 



80 


COMMERCIAL MATHEMATICS 


6. What is the marine insurance premium (to. a.) on a ship¬ 

ment of Kandahar Wool from Karachi to Hamburg valued at 
Rs 12,650 ? The rate is H% loss 5% plus \% for Transhipment 
Risk. [Ans. Rs 98 7a* 

7. A ship worth Rs 18,000 is wrecked ; ith belonged to A , 

1-th to B and the rest to C. Find what Iobs each of them will 
sustain if the ship is insured to the extent of f-ths of itB value. 
—I. Oom. [Ans. A-Rs 900 ; J3-Rs 1800 ; C-Rs 4< 




8. What premium at 3% will be paid for insuring a ship* 
worth Rs 12,000. What sum must be insured so that in case of 
loss the value of the ship and the premium may be recovered ? 

—I. Co*. [Ans. Rs 360 ; Rs 12371 


9. Calculate the total tire insurance premium payable in res¬ 
pect of cotton mill (Preparing, Spinning & Weaving Department). 


Value Rate 

Pucoa Buildings used for Doubling, Rs % 

Reeling, Bundling, Baling Ac. 18000 Sas 

Contents of above 20000 4as 

Kutoha Yarn Conditioning Cellar 1500 6as 

Contents of above 6500 4as 

Carding Rooms 8000 6as 

Contents of above 10000 7as 


[Ans. Rs 179 6as 

10. From the details below calculate the total fire insurance 


premium on Jute Godowns and/or §heds not forming any part of, 
nor used in connection with Pressing or Assorting Premises. 


(1) Buildings (Class 1) for storage of 

jute in pres&ed bales only. 

(2) Buildings (Class II) for storage of 

^Jute loose and/or in drums 

(3) Peels of Jute consisting of Bales 

only in Open Sheds. 


Value 

Rs 

32 009 


10 


10 


i •• 




Annual 
Rate % 
Ah 

28 

48 

72 


(4) Extra on above for not being pro¬ 
tected by a covering of paulins. 8 

The oover on items (1) and (2) will be for 1 year ; and that on 

(3) and (4) for 2 months, the rate thereof being f-ths the annaal 

rat,. [Am. Re 1047 8a» 
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11. Cargo worth Re 46,600 was insured for Rs 30,000. 
Estimate the amount payable by the Insurance Company on a 
claim made in respeot of a loss of Rs 10,696. [Ans. Be 6900 

12. A floating polioy is issued in respeot of a Shellac Factory 
for Rs 50,000. The rate chargeable is 20% above that applicable 
to the most highly rated risk in the range, which is 8as % on 
buildings (and contents) where grinding eto. are carried on. A 
loss ocours by fire in a portion of the buildings, valued at 
Rs 10,000, the rate for which by itself would have been 6as%. If 
the loss is assessed at Rs 8640, and the value of the stook and 
buildings is Rs 60,000, find the loss really borne by the assured. 

[Ans. Rs 1462 8as 

18. An exporter of goods valued at Rs 15,600 insures them 
for Rs 20,000, paying a premium of |% lesB 20% and 10%. There 
is a total loss, and the company agrees to pay the full value of 
the goods plus 5% thereon as estimated profit. Find the loss to 
the shipper, if any. \Ans. Gain Rs 764 12as 

14. In January 1940, the London Underwriters’ Schedule of 
rates for War Risks insurance was as follows : East and South 
Africa including and up to Cape Town—Allied flag 20s per cent, 
Neutral flag 15s per cent, East and Far EaBt—Allied or 
Neutral flag 16s per cent. Calculate W. R. premia on the 
following shipments from London : 

Cape Town £3400 ’Allied Vessel 

Gulf of Guinea Ports £4660 Neutral Vessel 

Aden £5680 AUied Vessel 

Calcutta £4340 Neutral Vessel 

[Ans. £84 ; £34 17b 6d ; £42 12b ; £32 11b 

15. A reinsurance on Be 50,000 is effected at the tariff rate 

of 5as % subject to a discount of 40%, plus an extra anna li% 
for eover against risk of Biots and Civil Commotion. Calculate 
the total amonnt of the premium. [i»<. Bs 128 15as 

16. Cargo worth Bs 24,200 is damaged at sea and realises 
Rs 10,000 at destination. It was insured for Be 18,000 <3 10as% 

6 
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plus War Bisk insurance at Si%. Calculate the saving in 
premium effected by under-insuranoe, and the loss suffered by 
the shippera on that account. [Arts. Be 265 12as ; Bs 3638 

§ Customs, Port Charges etc. When cargoes are awaiting 
shipment at the docks, or are to be cleared from the docks, 
the Bpace they occupy, and the services rendered by the Port 
Authorities during the time, are charged for. 

For purposes of state revenue, and for the purpose sometimes 
of affording protection to indigenous industries, duties are charged 
on goods imported or exported. The rates are sometimes levied 
on weight or measurement, when they are called specific duties ; 
and sometimes on the value of the goods, when they are 
described as ad valorem . The rate charged on the value of an 
import is based on its c. i. /. value in the absenoe of a declared 
Tariff value. The list of rates is known as the Tariff Schedule, 
an illustrative extract from which is given in the Tables 
appended. The U. K. rates in the Tables refer to exports to, 
and imports from the United Kingdom. # 

§ Consular Charges. Bepresentatives of foreign Governments 
are authorised to levy certain fees for essa-ing documents of 
export to their respective countries. Below are given specimen 
rates oharged by some consulates in Calcutta. 

U. S. A. : $ 2 50 for consular invoice in quadruplicate. 

8 l’OO for certificates of shipment of Ame¬ 
rican goods baok to the country of origin. 

France : Fos. 14*40 for vise -ing a Consular Invoice. 

Italy : Lire 10 for vtss-ing documents. 

Lire 20 for legalising documents. 

The examples following Bhow the nature of such charges. 
Calculations are usually made correct to the nearest anna. 
Consular charges are exchanged into local currency at the day's 
rate of exchange, or at specified rates declared by relative 
Governments from time to time. ^ 
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•Examples 12 

1. 1700 bundles of iron weighing 85 ton 8 owt 1 qr 3 lb are 
discharged at the Calcutta Jetties. Calculate the following Port 
Charges thereon : 

Landing @ Re 1 4as per ton or part thereof 

River Due @ 12aa „ „ 

Differential Toll (ft 12as „ „ 

Surcharge @ 12l% on River Due. 

[Ana. Rs 244 9as 

I 

[Not®. 1 Bdle. hftg average weight - ton+ T »' S n ton + 

emaller quantities. 1 cwt-f*** qr app.] 

2. In the above case, 75 bundles were landed on the 1st 

March 1939, 430 on the 2nd, 960 on the 3rd and 235 on the 4th 
idem. Delivery was taken on the 6th Maroh 1939. The bundles 
are assumed to be of the same weight. Find the rent charged by 
the Port Commissioners @ 5as per diem per ton or part thereof 
up to 3 days after 3 clear days after delivery ; and @ 10as per 
diem per ton or part thereof thereafter. [Ans. Rs 61 4as 

8. A consignment of 20 oases measuring altogether 199 o.ft. 8 1 
are discharged at the Calcutta Jetties. Freight having been 
oharged by measurement, calculate the following charges payable 
to the Port Commissioners : 

•a 

Landing @ Re 1 per 40 c. ft. or part thereof. 

River Due @ 60% of Landing Charges. 

Differential Toll @ 60% of Landing Charges. 

Surcharge <3 12i% of River Due. [Ana. Rs 11 6as 

4. In the above instance, 8 cases are landed on the 30th 
August 1936, 4 on the 3lBt idem, and 8 on the 1st September 
1936. Delivery is taken on the 6th September. No rent is 
oharged for delivery within 3 clear days of discharge at the 
jetties ; 5as per diem per 40 o. ft. or part thereof being oharged 
for *the subsequent days up to 3 days, and at double the rate 
thereafter. Calculate the value of the rent bill. [Am. Be 6 6as 
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5. Calculate Port Charges on a shipment of 830 ton 15 cwt 
of Coal on the following bases : 


Shipping Charges 
Unloading ,, 

Dock Removal Charges 
Shipment Rent per week 
River Due 
Surcharge 


@ 8as per ton or part thereof. 

@ 3as n «i it n 

@ 6as M ,, i, ii 

@ lanna „ 

@ 8as „ „ „ 

@ lanna „ „ „ 


The stack awaited shipment at the jetties for 4 weeks. 

[ Ans . Rs 1558 2as 


8. If the shipment in No. 5 above was under a certificate 
from the Coal Grading Board, it should be allowed a rebate of 
50% of the River Due and exempted from the Surcharge. What 
would be the Port Charges in these circumstances ? 

[Ans. Ra 1298 7as 

7. Draw up the schedule of Port charges on a shipment of 
steel Bheeta in 10 bundles, weighing 1 ton 12 cwt 1 qr each, at 
the following rates : 

Shipping Charges @ Rs 3 12as per ton or part thereof. 

Unloading Charges @ Re 1 4as „ „ „ „ 

Shipment Rent for 3 weeks @ 15as (per week) „ ,, ,, , r 

Dock Removal @ Ra 2 ISas „ „ „ „ 

River Due @ Re 1 4as „ „ „ „ 

Surcharge & 2as 6p r , f , „ lf 

[ins. Ra 204 9as 

8. 3600 lbs of tea were warehoused in the Tea Warehouses 
of the Port of Calcutta, for sale and shipment. Calculate 
chargee thereon at the following rates : 

. Receiving at warehouse, including wharf 

toll ... ... ... per 90 lb......6 pies 

Bent, ineloding cost of laying down, 
opening before and closing after 
broker's inspection, for the first 
mojtth or part thereof **' ... per90Ib..Gannas 
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After the fint month per week or pert 

o! a week ... ... ... per 90 lb.9 pies 


Shipment Charge 






Removal charge equal to 75% of the 
Shipping charge for Tea removed 
from a Warehouse to a Shipment 
Shed 


The Chests were in the Warehouse for 1 month 19 days, 
after which the lot was shipped. \Ans. Rb 18 6as 


§ Freight. The charges for transporting goods by Rail or 
Steamer are usually made in accordance with fixed schedules 
of rates. Bulky goods are charged on the basis of the spaoe 
occupied, and heavier goods on the basis of weight, the carriers 
usually reserving to themselves the right to charge the rate 
giving the higher return. 

In marine transport the rates quoted in the Caloutta market, 
as in many other maritime centres, are in shillings per ton. 
The steamer ton , however, is generally taken to be 20 pwt by 
weight or 50 cubic feet by space. In particular oases, the 
steamer ton is also taken to vary from 10 to 20 cwt, and it is 
customary in many European trades to charge 40 c. ft. to the 
ton. A Tonnage Schedule is to be found in the appended Tables. 

In railway transport in India rates are quoted on various 
bases. Goods are classified, and rates are fixed in pies per mile 
per maund mainly on considerations of “what the traffic will 
bear*'. There are also special rates between important trading 
centres, which are lower than the ordinary class rates so that 
traffic between them might be enoouraged. The lowest rates in 
this connection are quoted, for obviotft reasons, between ports, 
which sometimes work out at as low a figure as i-th of the does 
rate. There are also schedule rates for particular commodities 
which are lower for longer distanoes. 

In India, it is customary to charge for fractions of 10 seers at 
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10 seers in most railways and inland steamer companies, 
calculations being made correct to the nearest anna. 

The methods of calculation are shown below. 

Illustrations 

1. Calculate freight on a shipment of 34} cwt of soap in 
bags at 18s 6d per steamer ton (15 cwts). 

15 cwts are obarged. 18s 6d 

30 ,7 „ „ £1 17 

3 „ „ 3 8 

li_M_,,_ v _ 1 10 

Reqd. charge ... £2 2s 6d 

2. Calculate freight on 67} c. ft. of raw silk at 29s 6d per 
steamer ton (60 o. ft). 

& 60s per ton the ch arge would be £3 7s 6d 
& 25s •( n „ ,i *. £1 13s 9d 

@ 5b »* ti u •» it m Ob 9*1 

£2 Os 6d 

less is M t, tt ti i) ii _ 

.*. Required oharge ... £1 19s lOd 

Examples 13 

Calculate freight in the following oases : 

1. Bales of pieoegoods weighing 36 md 13 seers from 
Bombay to Lahore at Rs 3 9as 2p per md. [ Ans . Rs 130 7ae 

2. 589 md 18 seers of wheat from Lyallpur to Karachi at 

lias 8p per pd. [4«s. Rs 429 14as 

8 . Gunnies weighing 35 md 7} seers from Calcutta to Delhi 
at IQas 2p per md. * [Ans. Be 22 6as 

4. Wheat weighing 583} cwt from Karachi to United 
Kingdom at 24s per ton (18 cwt). [Ans. £38 18s 

6. 438} cwt of ootton seeds from Bombay to London at 21a 
per ton (13 cwt). L4n*. £35 8s 4d 
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6 . The rate of freight from Caloutta to Liverpool !■ 87s 6d 
per too (40 e. ft). Make oat a Table of Nine Values and find 
with the help thereof, or otherwise, ohargea on the following 
shipments : 


Packages measuring 

(a) 75 ft o. ft. 

(b) 88ft o. ft. 

(c) 26A o. ft. 

( d ) 19* c ft. 

(«) 22* o. ft. 

(/) 15 o. ft. 

[Ans. A. £3 10s 7d : 


£1 16s 2d 


Packages weighing 

(a) 15 cwt 3 qr 

( b ) 9 cwt 1 qr 

(c) 82 cwt 2 qr 

( d) 46 cwt 3 qr 

(e) 28 cwt 1 qr 
(/) 17 cwt 2 qr 

£1 4s lOd ; 18s ; £1 Is : 


14s Id 

B. £1 9s 6d ; 17s 4d ; £3 Os lid ; £4 7s fid ; £2 18s ; 
£1 12s lOd 


7. The rate of carrying a ton of coal over the E. I. Bailway 
from Jherriah to Benares is Rs 2 lias ; and from Jherriah to 
Bombay it is Re 1 Oa lOp ; and to Cawnpore it is Re 1 lOas 6p 
per ton. Compare the cost of coal freightage to a proposed Mill 
at each of these plaoes on the basis of an average consumption 
of 16000 tons a year. 

[Ans. Benares Bs 40312 8ae ; Bombay Rs 15781 4as : 

Cawnpore Rs 24843 12as 

8. The fpllowing is the schedule of rates over the M. 8. M. 
Railway for grains, seedB etc. 

For the first 75 miles. ..i pie per md per mile 


>1 

distance between 


n 



• • 

151-225m...i „ „ „ 

'll 

•I 

M 

41 

226-300m...J M ,, ,, 

• 1 

»» 

M 


301-400m...$ fi „ * i 

• 1 

• 

• V 

•• 

f* 

401-500m...i f , M lf 

II 




etc. etc. 



4 
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Calculate freight c 

(а) 23 md 8 seen 

(б) 67 md 19 seers 

(c) 93 md 10 seers 

(d ) 22 md 16 seers 


the following : 
over 318 miles 
over 118 M 
over 480 #t 
over 178 „ 


[kns. Be 8 15as 
[Ans. Bs 12 9as 
[ Ant . Bs 46 6as 
[Ans. Es 6 13as 


9, Calculate freight and other charges on jute from Chandpur 
to Chittagong for shipment. 

Freight 9as per bale ; Jetty Charge la 3p per bale ; and River 
Due at 4as per bale. 

A rebate is allowed on Jute freight over the A. B. Railway at 
the following rates on fully pressed bales. 

20-30 thousand bales in a year (July-June) 6 pies p. bale 
30-40 M I. m •• la 

40-60 „ „ lias 

60-100 „ „ M 2as 

100 thousand bales and above 3as 

Calculate also the ralative rebates. 


tl ft 

M 91 

• 9 ft 
II II 


(a) 85000 bales ( b ) 89000 bales (e) 120000 bales 

[Ant. Freight etc.—Re 31171 Has ; Rs 79265 10as ; Rs 106875 
Rebate— Rs 2187 8as ; Rs 11125 ; Rs 22500 



SECTION SIX 

TRADE ROUTINE 


§ Invoicing. Following is a speoiraen Invoice, the details and 
form of which should be carefully noted. It is an export invoice ; 
an inland invoice is similar in form, but usually requires fewer 
details. 

Invoice of 20 Cases Poplin , shipped per S. S. City of Calcutta 
from Liverpool to Calcutta, by order and on account and risk of 
Wagner & Co., Calcutta. 


Insurance effected 


Indent No. 513. 


Mark 

Seriai 

No. 

1 

Particulars 

* 

3 

& 

— • 

£ • 

318 0 

s. w7! 

Cal. 

•• M 

MS 

1 - 

12 oaaos oontg. 240 pcs. Self 
colour Poplin 38" 9640 yds 

i 

! M 


18-18 

| 6 cases oontg. 120 pea. Cord 
Poplin 34' 4800 yds. 

lOd 

200 0 


19-20 

2 cases contg. 40 poa. Poplin 
witb floral design 34" 

1600 yds ! 

9d 

i 

j 

1 

GO 1 0 



Charges : j 


• 

1 

1 

i 



Packing 20 cases (4'x3'x4) 

@ 6« 


jJ 



Carriage 


3 4 



Dock Due 6 


! 1 8 

1 


Loading charges 

i 

8 1 



Freight to Caloutt* 960 c.ft. 

@ 22s 6d plus 10% 

i 

i 

29 14 

l 

I 


Marine Insce. on £700 
@ be 6d% pins Stamp j 

• 

2! 0 

J 



Commission <$ 2J% 


141 9 

• • • • 



8ix Hundred Thirty-Seven 
Pounds Ten Shillings Biz* 
Peuoe only. 





18th Feb. 1940. 


E* A 0. E. 

James Wiggins 
Manchester. 
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§ In Inland Trade the following terms of payment are in 
common use : 

Prompt cash —Payment to be made within a day or two, 
without disoount. 

C. 0. D .—Oash on Delivery. V. P. P .—Cash on delivery by 
post. (Value Payable Post). 

Net cash —Payment within about a week, without discount. 

2% 1 mo .— 2% Discount allowed, if payment is made within 
1 month. 

Prompt Cash less 3 mos. —Discount, equivalent to interest at 
market rate for 3 months, allowed if payment is prompt. 

Monthly account —Accounts to be submitted and settled 
within the first week of the following month. 

§ In Foreign Trade payment is arranged against Bank Credit 
or by means of Bills of Exchange (B/E). Quotations of prices 
are made frequently to include some of the charges incidental to 
exportation. The usual charges are given below. 

1. Packing. 6. Marine Insurance 

2. Carriage to Dock 7. Landing Charges. 

3. Dock Dues A Duty 8. Dock Charges and Duty. 

4. Loading Charges 9. Warehousing 

5. Freight 10. Transport 

11. Commission 

The charges are to be borne by the buyer'or the seller 
according to the terms quoted : 

loco —Price at place of purchase. Buyer to bear all charges. 

/. a. s.—* Free alongside ship. Buyer to bear charges from 4 to 11 

/. o. 6.—Free on board. .6 to 11 

c. & /.—Cost and Freight. .. 6 to 11 

c. t. /.—Cost, Insurance and Freight.7 to 11 

Franco —Free of Charges. .. ... 11 


§ It is, however, customary for the exporter to advanoe 
money on charges incidental to shipment* up to placing the goods 
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on board the vessel, usually including the cost of freight and 
insoranoe, and to realise them on the invoice, whioh is accom¬ 
panied by a Bill of Exohange for the amount of the invoioe. 

§ The above invoioe may be examined to obtain prioes other 
than loco on the basis of the charges shown. 

1 Case Self -colour Popli n 88* 

@ loco price ... 8d per yd 
Charges : 

Cost of 1 Case 6s 

Carriage 


(proportionate) 3s 2‘4d 

Dock Dues, say 2s 3d 

Loading chgg., say 3s ld_ 15s 6‘4d 


/. o. b. cost 

795 yd... 

£27 5b 6'4d 

.\ /. o. b . price 

8Jd p. yd. 

Freight: 48 c. ft. 


£1 9b 8'4d 

• • •» • % A As A 

c. /. cost 

795 yd. 

£28 15b 2'8d 

c./. prioe 


8 ** d P- 

Insurance on £30 


7’8d 

c. i. /. cost 

795 yd. 

£28 16s 10'6d 


c. i. /. prioe not < 8jd p. yd. 

Expenses, not specially covered by the agreed prioe, are* 
charged on the invoice. Thus, in a loco invoice, as in the illus¬ 
tration above, all incidental expenses advanced by the shipper 
are Bhown on the invoice. If the terms were /. o. b. Liverpool, 
the prioe would be enhanoed, but in the invoioe only freight, 
insurance and commission could be shown as charges. Similarly, 
in a c. t. /. invoice nothing other than commission will be shown 
under charges, although the c. i. /. prioe would be a further 
increase on the loco price. 

^ § When goods are sent on consignment the consignee arranges 
for the sale of the goods, deducts incidental expenses and hie own 
commission, and remits the balance of the prooeeda to the 
consignor along with an Aooonnt Sales (A/S). 
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Account Sales 

To A. B. Co., Delhi.Cr. 

AlS of 3 cases of Shoes received from A . B. Co.> Delhi , 
on the 15th March 1941 for sale on consignment. 


Rs as p 

50 pairs @ Re 1/-... 50 0 0 
200 „ & Re 1/4...250 0 0 
60 „ @ Re 1/8... 90 0 0 

Charges : 

Cartage and coolie Rs 6 7 0 
Warehousing 21 3 0 
Commission (^2% 7 13 0 

Net proceeds 

Less remitted on 31-3-1941 
E. k O. E. 


Rs as 


390 0 


35 7 
354 9 
200 0 
Rs 154 9 


Dated Calcutta, 
the 17th April, 1941 


C. D. 

pp. Desk Shoe Stores 


§ Adjustments sometimes require to be made between traders 
for overcharges or undercharges, wrong casting, errors in calcula¬ 
tion etc. If the consignee has been overcharged, for example, 
he is entitled to a Credit Note from the consignor for the corres¬ 
ponding amount. It the difference goes against the consignee, 
he is sent a Debit Note for the relative amount: 


Credit Note 

Messrs. R. C. Banerjee & Co., Calcutta 
Credited by the Delhi Soap Factory Ltd., Delhi. 

Bs as p 

1 case Washing Soap returned not being up 

to specification ... ... ... 28 7 0 

Overcharged in Invoice No. 83 @ 2 as 

per cwt on 2 ton 10 owt ... ... 6 4 0 

34 11 0 

Less Discount @ 12}% 4 6 6 
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Debit Note 

Messrs. R. C. Banerjee & Co., Calcutta 
Dr. to the Delhi Soap Factory Ld., Delhi. 

To underoasting of Invoice No. 83 Re 10 0 0 

Examples 14 

Make out invoices in proper form from the data below : 

1. Buyer—The Steam Publishing Co., Sellers—Papera 
Limited. Terms—2% 1 mo. Delivery— ex Seller's godown. 
120 Reams of Royal Size Paper (28 lb) @ 4f as per lb. 10 Reams 
Royal Size Rough Cover (34 lb) @ 4ias per lb. 

[Ans. Rs 1087 18as 

2. Seller—Indian Trading Co., Calcutta. Buyer—Lucknow 
Co-operative Stores. Terms—Prompt Cash less 3 mos. Delivery 
ex Seller's godown. 15 cwt hardware @ .Rs 8 8as per cwt, 2 do z 
English Brushes @ Rs 10 8as per doz. 6 doz. packets of assorted 
Distempers @ Rs 12 per doz. Cartage to Railway Station 
Rs 18 12as. Freight Rs 56 4as. Miscellaneous expenses Rs 5. 

[An i, Rs 300 8as 


3. Buyer—Universal Trading Co., Calcutta. Seller— 
Exporters Limited, London. Terms—Price c.tf/.: Insurance 
effected ; Documents against acceptance ; 3 mos. net cash ; 


payable in sterling. Shipment Mark—: T • 

UAL 


Items : 4 belles of 


Peeking Paper—12 cwts—Price—3fd per lb. Insurance @ 1|% 


on £20, plus stamp 6d. 


[Am. £21 6s 


4. E Si Co. of Calcutta bought of F Co. of London the 
following goods on 13th Sept. 1928, terms 2% cash :— 

2 pcs. Bleached Calico 1579... 186 yd @ 4jd ; 1 pee. 
Unbleaohed Calico 92}yd @ Sid ; 3 pot. Flannel 795...198 yd 
@ 10id ; 6 pcs. Flannellette 154...394iyd @ 6id. Trade discount 
on first two items H%, and 5% on the rest. 

—I. Com. 


\Aiu. £22 13s 2d 
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5. Make an Account Sale of 160 Chests of Tea ex S. S. 
Mayurpankhi sold by Messrs H & B for account of Messrs. S. C. 
A Co. :— 

65 chests, net weight 3296 lb @ 2e Id ; 40 obests net weight 
2397 lb @ 2b lid ; 30 chests net weight 1804 lb @ 2s 2d ; 
35 chests net weight 2099 lb. @ 2s 2$d ; less 3 months* discount 
& 5% p.a. 

Charges ;—Entries, Dock Charges and Rent £16 13s 8d ; 
Import Duty on Net weight at Is per lb ; Insurance on £1150 
at 4s 2d% ; Brokerage \% ; Commission 2i%. —I. Com. 

_ [4ns. £486 13s 6*d 

§ Price-fixing.—Elaborate calculations usually require to be 
made to determine the oost price of an article to the manufac¬ 
turer, on the bases of direct charges and indirect clvarges incurred 
in the manufacture. 

A certain percentage is added lor profit, and goods are sold 
inclusive to the wholesaler at the price. Between the wholesaler 
and the consumer a large number of middlemen intervene, each 
charging his own profit on the cost price. Besides the charges 
of these people, the goods have also to pay various other charges 
at different stages before they actually reaoh the consumers, e.g. t 
transport charges, insurance charges, port and dock dues, 
customs etc. ; and each addition increases the price. 

In quoting prices for the export market, consideration has to 
be given to the different expenses ex warehouse—like oartage, 
etc.—that may have to be incurred by the exporter, in accordance 
with the conditions of the sale. 

In making a foreign tender, such expenses, local customs and 
other expenses and usually also customs and other expenses at 
port of delivery or up to the place of delivery, have to be 
estimated beforehand and added to the total price of the goods 
at home. 


§ Profit aad loss. A tradesman has to inoar oertain 
expenses before goods are ready for sale. Some of these directly 
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increase the cost price, and are direot obargee. Ofcheft have the 
effect of reducing gross profit, which is represented by the differ* 
enoe between cost (C.P) and selling prices (8. P.), This reduoed 
profit is known as the net profit. 

In the case of a manufacture, for example, the cost of raw 
materials, inward freight, cost of power used, wages eto. are 
Direct Charges. But the salaries paid for supervision and 
management, rent, rates and taxes of offices and godowns, adver¬ 
tisement and the one hundred and one incidental expenses, not 
directly chargeable to production, but necessarily inourred for 
earning a profit in the ordinary course of business, are regarded 
as Indirect Charges. 

In the case of a retailer, expenses inourred for the purpose of 
making the goods available for sale, may also be partially direct 
and partially indirect. In Departmental Stores, certain indirect 
charges are allocated to the different departments, usually in 
proportion to their turnover. 

The retailer’s margin of profit is usually in the form of dis¬ 
counts trade and cash. Deferred rebates are sometimes also 
allowed in certain trades, generally calculated at an agreed rate 
on the turnover of the previous accounting year. 


§ Profits and losses are usually calculated as percentages of 
the cost price. In retail trade it is sometimes calculated on 
sales or turnover. The conversion of profit on sales to profit on 
cost and vice versa is simple. If x be the profit % on sales, the 

lOOx 

percentage profit on cost - ——: and if y be the percentage 

profit on cost, the corresponding profit % on sale - , 

100 + y 


Thus, 20% on cost would correspond to or 16}% on 

100 + 20 

sale and 20% on sale would correspond to ■ * or 26% on 
cost. Id oaae of loss, the signs of x and y ere changed. 
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§ Goods are usually sold at discounts off the listed or marked 
price (M. P.). The M. P. reduced by discount is the B. P., while 
the C. P. is increased by the profit to arrive at the 8. P. 
Problems involving profits and losses are best taokled by the 
Method.of Proportional Numbers, choosing a convenient item to 
correspond to 100. 


Illustrations 

1. For how much should an article costing Rs 20-be sold to 
dear 10% ? 

C. P.Rs 20 

Add profit 10%... 2 

S. P. .Rs 22 

2. If an article marked Rs 25 be sold for Rs 20, what is the 
discount allowed ? 

M. P. Rs 25 

8JP. 20 Rate of discount % - * 100 - 20% 

Disct. „ 5 

§ Quotations and tenders. Prioes are quoted for different 
markets on different terms in accordance with custom or require¬ 
ment. Thus prices of seeds for export are quoted in the Calcutta 
market on f.o.b. terms, while it is customary to quote rates c.i./. 
Calcutta for foodstuffs, medicines etc. shipped from London. 

The basio price is that ex dealer’s warehouse, from which the 
different rates are calculated on estimates of the probable costs to 
be inourred in oonection with the sale. 

Illustrations 

1. Ascertain prioes J.o.b. London, c.f., c.ij. Calcutta from 
the following data ; and also the landed prioe of 34 oases in 
Oalontta. Also quote prioe in Calentta f.o.r. Qoalnndo, assuming 
an estimated profit of 15% on cost. (A oase contains 1 gross 
bottles). c. 
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Basic price <$ lie 8 d per do z 

Freight 

’...£2 4s 

Cost of cases ... £8 

Insurance 

...£3 19s 

Cartage ... 12a 

Landing charges...Be IS 

By. Freight ... 16s 

Customs 

...Bs 86 

Dock Dues Ac. ... 12s 

Cartage (in) 

...Bs 3 

Cartage (out) Be 1 

4 S 

By. Freight to Goalundo 

, Bs 8 

12 0 

Exchange at 2s to Be 1 


Basic Prioe of 24 gross 

... £168 Os 


Cases 

3 Os 


Cartage 

12 b 


Bailway freight 

16b 

► 

Dock Dues &c. 

128 


f.o.b. cost of 24 gross 

... £173 Ob 

per gross 

f.o.b. prioe per gross 


-£7 4a 2d 

Freight 

£2 4s 

mmm m mm 


c.f. coat of 24 groaa 

... £176 4a 


c.f. price per gross 

-£7 6 s lOd 

Insurance 

£3 12s 


c.i.f. coat of 24 gross 

£178 16t 


c.i.f. price per gross 


-£7 8 b lOd 

c.ij . coat 

... £178 16s 


© Exchange 2a to Be 1 

... Bij. 1788 


Landing Charges 

13 


Customs 

36 


Cartage 

3 


Coat to warehouse 

... Rs 1840 


Landed coat per gross 

% 

Bs 76 lOaa 81 

Profit © 15% 

276 

Bs 2116 . 

Cartage 

... 1 4as 


By. Freight 

8 12 as 



B» 2126 

. Price Jjo.r. Goalondo per groee - Be 88 9as 4p 

7 
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2. A person intends to submit a tender for repairs to oertain 

roads. He estimates that the cost of materials will be 

*• 

Rs 15591 12as ; the cost of labour will be Ra 7815 10as ; and 
supervision charges will be 5% of the cost of labour and materials 
together. If he wishes to make a profit of 12}% on this work, 
what should be the value of his tender ? 


Estimated oost of materials 


• f 


M 


„ labour 


Add 5% for supervision 

Add 12}% for profit 
Value of tender 


Rs 15591 12as 
7815 lOas 
Rb 23407 6ns 
_1 170 fiaa 

Rs 24577 12as 

3072_4 m 

Rb 27650 0a 


Examples 15 


1. Ascertain landed price in rupees per yard from the follow¬ 
ing details : 

Cost of 853} yds Serge @ 3 b 6d per yd. Freight £4 13 b. 
Insurance £1 6 b. Cartage Rs 5 4as. Port Sc Dock charges 
Rb 43 10as. Duty @ 26% on e.i.f. price. Exohange @ Re 1 - 
1 b 4d. [Ans. Rs 3 7as 6p per yd. 

2. Quoth prices e.i.f. Bombay from the following estimates : 

Export Prioe £1 7s 6d per doz. Freight on 3 oases (containing 
1 doz. bottles each) 22s 6d. Insurance 12s 6d. 3 oases @ 2s 6d 
eaol}. Dock charges at port of shipment 5s per case. Exohange 
Re 1 - Is 6d. [ins. Rs 31 la 9p per doz. 


S. A continental buyer notices that oertain lines of goods 
are cheaper in Belgium than in Paris. Where Bhonld he make 
hia purchases so that the import price may be the lowest, on the 
bans of the following estimates ? 

f 


Belgium 
llsGd 
8s 3d 
£1 7s 3d 
2*»6d 


France 

12s 9d Cost per cwi. 

6s 9d Port Dues and Customs per cwt. 
£1 5s 2d Freight per ton. 

15s 6d Hturanoe on £100. 
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What difference do the prioes mean to a Calcutta importer 
•who desires to plaoe orders for 3 ton 10 cwt of hardware ? 
Exchange Be 1 - Is id. [Ant. France ; Be 17 nearly 


4. How should the retail prioe of ooal per maund be fixed 
on the following basis on an indent of 27 tons ? 


Prioe/.o.r. Colliery ... Be 2 6as per ton 

Bent eto. at By. siding (delivery) ... 1 anna per ton per day 


Cartage to godown 
Bent of godown (15d/s) 
Belling Expenses 
Estimated Profit 


... 40 carts @ 8as each 
... Bs 30 

... Bel 6as per ton. 

... 25% on final oost. 


The stack was oleared from tbe railway siding at destination 
in 4 days. (Take 1 ton on rail to be equal to 27 md at godown.) 

[An*. Not less than 4as 3p 


5. An English Engineering firm desires to submit a tender 
for the construction of waterworks in an Indian town. It is 
estimated that the cost of material!, including shipping and other 
charges, will be £15640 12s ; the oost of labour will be £10845 18s ' 
and overhead charges and incidental expenses will be £4640. 
Taking exchange at Is 6d to Be 1, calculate the value of the 
tender in sterling. How will the Indian authorities be affeoted 
if exchange stands at Is 4d to Be 1, when payment is made on 
completion of work ? [Am. £31131 10s ; Doss Bs 51885 13as 8p 

6. Ascertain tbe landed cost of shirting per yard in Calcutta, 
given the following details of purchase of a bale containing 
1600 yards. 

Cost f.o.b . London 9d per yard 

Freight 25s 

Marine insurance 13s 6d 

Dock dues in Calcutta Bs 11 2as 

Exchange @ Is 4d to Be 1 


At what price can the shirting be sold in Calcutta to deer 

15% ? [Am. Not less than lias per ydy/ 

'a 
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7. A consignment of 8400 lb of yarns wss invoiced f.o.b. 


Kobe @ Re 13 13m per 100 lbs. 
incurred : 

Freight 

Insurance 

Duty 

Dock dues etc. 

Cartage 


The following expenses were 

Re 486 leu 20% 

Re 10 12as 
Re 466 4ae 
Re 18 8ae 
Re 8 8ae 


Find the imported price per lb to the nearest 10th of a pie, 
and the Belling prioe, leaving a margin of 12}% for profit. 

[Ans. 3as 9'5p ; 4as 3p 


8. A petroleum dealer eo constructs hie syphon that Ath of 

a gallon of petroleum is left over in the hose every time petrol 
is delivered. If the total daily sale is 680 gallons to 200 custo¬ 
mers on the average, work out an estimate of profit represented 
by this fraudulent practice, if petroleum is selling at Re 1 6as 
a gallon. [Ans. Rs 21 14as daily 

9. From the following d&ta calculate f.o.b. and c.ij. prioes 
to the nearest farthing and make out an f.o.b. and a c.i.f. invoice : 


Buyer—Riverside Traders, Calcutta. 


Seller—Clydesdale Manufactures Ltd. Birmingham. 
460 pos. enamelware, catalogue Mo 468 @ 2s 6d each. Packing 
15s ; cartage 4s 3d ; railway freight to Liverpool 13s ; loading 
ohargea 6s ; freight on 421 o.ft. @ 90s per ton (40 c.ft.); 
Insurance @ 17s 6d% and stamp 9d. 

[An*. 2s'7id ; 2s lOd ; f.o.b. invoice—£63 18s lid 

c.ij. invoice—£63 15s 


10. 75 cases of a commodity were sold to an importer for 
Ba 8450 f.oJb. at the foreign port, each case measuring 
4*3* x 3'4* * 2'6\ The importer has to pay for the following :— 


Freight Rs 23 12as per ton of 40 cu.ft. plus 10% primage ; 
Marine Insurance on Be 9000 Re 5H% pfu* 16% ; Customs 
Entries BsR;7*s; Landing DueeJ^ae 9p per case. - 
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Opening for inspection by Customs—7 esses st Bel See 6p 
per esse pfoi 30% ; Delivery @ Re 1 3as per esse ; Bant lor 
warehousing 5 weeks at 3as per week ; Insurance 2 months on 
Rs 10000 at Be 3 la 6p % per annum ; Cartage Be 1 la per ease 
lor 30 oases and Be 1 9as 6p per case for 45 oases. 

Find the total cost to the importer. —I. Com. 

(ins. Rs 11155 12as 9p 

11. Equal numbers of eggs are bought at the following 

rates : 12as per score, 8sb per dozen and la 3p per pair. They 
are sold at 9as per dozen, and the total profit amounts to 
Rs 21 8as. Find the number bought at eaoh of the above 
prices. (in*. 960 

12. Equal amounts are spent in purchasing two lots of 

oranges at 4as per dozen and at 5as per soore. The entire lot is 
sold at Rs 2 5as 6p per 100. The profit made on the transaction 
is Rs 225. Find the amount invested. [ins. Rs 720 

§ Discount is allowed in business in consideration either of 
payment of dues in ready cash, or with a view to providing a 
margin of profit to the different agents in the distribution of 
goods. In the first instance, the disoount is known as Cash 
Discount and is taken off the net value of a bill. The other 
kind is known as Trade Discount, being allowed to the trade 
either at a flat rate or by way of successive discounts. In 
Insurance, other than Life, it is customary to quote rates 
frequently subject to two or more successive discounts. In 
such cases, it may be useful to work with equivalent rates as 
shown in some of the following examples. In calculations, the 
rates should be split up into suitable aliquot parts, and all other 
- devices shown in Section VI should be used as occasion arises. 

In business offices Tables are generally used to facilitate 
computation. Tables given at the end of this book may also be 
used as Tables of Nine Values in speeding up work. 

8 Successive Discounts. It is customary in trade to offer a 
series of discounts, each being calculated on the reduced 
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value. The value of an invoice for Be 3585 leu 20%, 25% and 
5% would be obtained as below : 

Bill Be 3585 

Lett Diee t. 20 % __ _ J717 

2868 

Lets Dieot. 25% 717 

2151 

Lets Dieet. 5% 107J)as correct to nearest anna. 

Re 2043 7ae 

§ A single discount equivalent to 20%, 20% and 6% oould 
be found as under : 

Say, Bill... 100 

1st Dieet... 20 Thus, 

• •• »*»* “••• 

80 Bill ... 100 

2nd Disot..^ 16 Reduced value... 60‘8 

64 Equiv. Diact... 39*2% 

3rd Dieet. . . 3*2 

60*8 


§ If the auoceaaive discounts per cent are d u d 9 , a simple 
algebraic solution would give the equivalent discount to be 

For three sucoeBsive discounts d l9 d 9 , and d 9 per cent, & 
single equivalent would be 

inn (100 - d , X100 - d % X100 - rf 8 ) * 

“ jqq 2 d\d% + d\didz)% 

ThuB (il a discount of 10% and 5% is equivalent to a single 


discount (10 + 6) - or 14j 


cent; and 


(ii) a discount of 10%, 10% and 6% is equivalent to a 
single disoount 100-—— or 100-76*95 








COMMISSION, BBOKBBAGE ft DISCOUNT 108 

8hort Methods 

1. When the amount ib In £‘s any percentage may be 
obtained directly by multiplying the £’s by twice the rate, 
pointing off one decimal plaoe, and oalling the result shillings). 

8% on £45-27 0s-£1 7e 
41% on £20 -18 0s- 18s 

1% on £7 - l‘4s«* Is 4$d to nearest farthing. 

2. When the amount is in Bnpees, 61%, being equivalent to 
1 anna in the rupee, may be taken as the basic rate. 

Discount ® 5% on Rr 538 4as 

@ 61%.Rs 83 lOas 3p 

@11%.....6...Be 6 lias 9p 
® 6%. Rh 26 14as 6p 


Examples 16 


Calculate disoount, commission or brokerage in the following 
eases : 


1. 8i% on Rs 918 13as 9p 

2. 12)% on Rs 1015 3sr 

3. 3i% on Rs 756 2as 6p 

4. 98% on Rs 5134 12as 


[Ans. Rs 75 12as 9p 
’■Ant. Rs 129 7as 
[ A ns. Rs 23 lOas 
[Ans. Rs 481 6as 


5. 10%, 10% ft 5% on £63 10s 

6. 15% ft 21% on Rs 850 
?. 161% ft 10% on Rs 3400 

8. 171%, 10% ft 5% on Rs 5600 
«. 121%, 5% & 21% on £46 13s 8|d 


[Ans. £14 12s 9d 
[,4ns. Rs 145 9aa. 
[Ans. Rs 860 
[Am. Rs 1649 14as 6p 
[Ans. £8 16s Hid 


10. Find the net 
10% ft 5%. 


price of a tyre listed at Rs 84 less 10% ft 

Uns. Rs 64 lOas 3p 


11. A trader is allowed a cash discount of 5% in addition to ft 
trade disoount ol 121% ft 21%. Find the net amount of a bill 
for Re 738 6 as. [Ans. Rs 598 7aa 





COMMERCIAL MATHEMATICS 


104 

12. Calculate the equivalent discount, to the nearest hundredth 
per cent, for the following : 

<i) 5% A 11% (ii) 10% A 5% A 21% (iii) 15% A 10% A 5% 

[ins. (i) 6 A%; (ii) 16*61% ; (iii) 27*8*% 

18. Which is more profitable to the buyer ; (i) a net discount 
of 25% ; (ii) a discount of 20% and 5% ; or (iii) a discount of 15% 
and 10% ? [ins. First 

14. A bookseller offers 13 oopies to every dozen of the same 

book ordered and a cash discount of 10%. What is the net value 
of the discount to the buyer ? [Am. 16*92% 

15. A manufacturer of a Patent Medicine despatches 1 dozen 
extra bottles for every gross ordered. A discount of 25% is also 
offered to the trade. If a bottle is marked at Be 1 2as t what is 
the lowest prioe at which a bottle can be retailed without loss ? 

[A ns. Not less than 12as 6p 

16. The Freight on Jute from Calcutta to Dundee is 37s 6d 

per ton plus 10% primage less 12*% A 2*%. Under a system of 
Deferred Rebate a shipper olaims Rebate on a total shipment on 
4327* tons in a year at 5% on the account. Find the amount 
claimed. [ins. £380 14s 6*d 

17. A change in the rebate on a bill for the consumption of 

eleotric current from 25% to 38*% reduces the bill by Rs 6 4as. 
What is the gross value of the bill ? [ins. Re 75 

18. Calculate an agent’s charge for del credere in respect of 

bills valuing £6358 14s 9d & 3*%. [ins. £222 lls lid 

16, A trader is offered a discount of 13*% by one wholesaler 
and 10% and 5% by another. Find which is cheaper. If he sells 
at 5% below*list» what profit does he make ? [ins. Latter ; 11*% 

20, A manufacturer of hair oil allows a discount to retailers 
of 3as per bottle marked at Re 1 each. Retail shops, under 
pressure of competition, pass on. 50% of their margin to customers. 
If they obtain 18 bottles for the prioe of a dozen, find the prioe 
paid by customers, and the profit. [ins. 14as $ 16t% 
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21. A rebate of 10% is allowed on net invoice value to retailers 

who indent 2000 bottles or more annually of a Hair Lotion. 
The ordinary disoonnt is 10% and 5% ; and a bottle is sold at 
Be 1 4as although listed at Bs 18 per dosen. Find the amount 
of rebate, and the profit of a retailer who sells 2000 bottles a 
year. ' [Am. Be 256 8as ; 8*3% 

22. A traveller is offered a salary of Bs 100 per month plus a 

commission of 6% on sales, or a flat rate of 15% in commission 
only. If the average monthly sales amount to Be 1050, whieh 
.terms would he prefer ? [Ana. Latter 

23. An auctioneer charges 4}% on the sale proceeds and 
spends on the average }% on advertisement and other incidental 
charges. What is his net profit on a sale which realised Bs 5784 “ 

[An*. Bs 267 8as 

24. A land agent charges 1}% on a transaction. A particular 
plot of land is bought, and sold through him shortly thereafter at 
a loss of 10%. If the first purchaser bought it for Bs 20000, how 
tnuoh did the agent dear on the two transactions ? [Am. Bs 670 

25. In terms of an agreement, the Bole Agents in a oertain 

territory of a manufacturer of Soaps, are to complete a sale 
of 200000 lb worth Bs 75000 in a year on whioh they are to 
be paid a commission of 11}%. If the Agents desire to spend 
a quarter of their remuneration for the first year by way of free 
distribution of samples, how many oakgi of 4oz. each will be 
distributed ? [Am. 22500 pieoes 

26. A manufacturer of oondiments offers a disoount of 12}% 

to the trade for payment within a month, and a further 7}% for 
cash. For how much will a bill for Bs 1825 10as be settled for 
payment in cash ? [Am. Bs 1477 9ss 6p 

27. A motor car salesman is offered (i) a salary of Bs 1500 
p.m. or (ii) a salary of Bs 400 p.m. pins commission at 7}%, or 
{in) only commission at 10%. If he expects his sales would reach 
Rupees two lakhs in a year, which terms should be prefer 7 

[Am. Last 
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28. A motoraitiss dealer offers a discount of 16% lees 6% and 

5% on a certain make of tyre ; another offers 20% and 6%. Which 
is the cheaper store ? [Am. Latter 

29. A hardware merchant offers a discount of 10, 5 and 5 per 

cent to the trade. Prepare a Table of Nine Values for the 
equivalent rate. How much should be allowed as discount on a 
bill for Bs 12186 10as ? [Am. Bs 2288 0a 6p 

30. Calculate Marine Insurance Premium on Be 8560 at 

6as% leaa 10% and 2$%, plus an additional 2as% net for Biots 
and Civil Commotion Bisks. [Ana. Ba 38 14as 

81. A deferred rebate of 10% on net receipts is granted to a 
shipper guaranteeing a shipment of 20000 tons in a year, only 6% 
being allowed if the total does not reach this minimum. The 
shipper finds that on the last voyage he cannot complete more 
than 19582 tons @ 25s per ton less 10% k 5%. Does be gain or 
lose by fulfilling the contract by sending ballast ? 

[dns. Gain £644 7s 

82. The following is a schedule of rates of remuneration to a 
life insurance agent : 

20% on first year’s premium up to Bs 10000 sum assured 
26% ,» „ „ „ above Bs 10000 up to Bs 40000 

40% „ ., ft „ f , Rs 40000 „ „ Bs 80000 

60% ii n tl •• ,, Rs 80000 

On Renewal premiums a level rate of 2$%. 

He introduces new business to the extent of— 

Rs 8000 in the 1st year on which the monthly premium is Rs 24 8a 


20000 

•» 2nd ,, lf 

»» 

tt 

it 

it 

„ „ 78 12as 

„ 50000 

» * 3rd „ „ 

•• 

ft 

it 

II 

„ „ 185 8as 

81000 

„ 4th „ ., 

»* 

ft 

* 

tt 

„ „ 316 4m 

•, 120000 

* 

,, ofch tf ,, 

•i 

it 

»• 

It 

„ „460 Oas 


Make out a statement of his remuneration during these years, 
assuming that all policies issued through his agency continue. 
What would be the renewal commission daring the following 
year ? [Ana. 6th year's income Bs 2941 8as ; Bs 319 8as 
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§ Simple Interest. The formal* for the calculation of 
interest I on a principal P at * rate R per oent per annum for 


r years is 


Months and days are converted into fractions of a year before 
this formula is applied. In many oases, however, it is oonvenient 
to obtain an equivalent rate, i.e. R. I 7 ., and then apply the* 
ordinary methods of calculating percentages. 

Thus, 5% p. a. for 73 days is equivalent to 1% 

4% p. a. for 3 months is also ... 1% 

3% p. a. for 4 M „ „ ... 1% 

24% p. a. for 2 years „ „ ... 5% 

ka. kc. 

Also, 6}%-5 %+4 ; 7— 6 %♦ 2 

5%-6}%-5; 7J%-6i%+5 



Illustration* 

1. To find interest for 14 years at 5% p.a. on Be 848 12as. 

Equivalent rate- 74%-6j% 4 6 

Now, (§j 6i% interest-Rs 63 0a 9p 

6 10 9 ( j 

% •••* • 1 • • 

.*. @ given rate „ ° Rs 6310as9p 

2. To find interest for 1 year 3$ months @ 6% p.a. on 
£586 14s 8d. 

Equivalent rate ?b«6* ■7?*“5 + 24-]0 

Now, @ 6% interest - £29 6s 8jd 
2 ••• ... 14 13 4i 

10 ... ... 194 

’ @ given rate - £46 9s 5jd 

3* To find interest on £86 @ 4% p.a. for 6 months. 

Equivalent rate « 2% 

•\ Beqd. interest»34 4s- £l 14s 4|d 
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4. To find interest on Be 6254 8ss 8p (& Si% p.a. (or 
Si months. 


& 2i% (or lyr on Be 6254*5156 ...Bb 156*3829 
& li% . ._2_ 78*1814 

@3*% „ „ ... ...Rb 234*5448 


& 3i% (or 6 moe 
*• m »• 2 moe 
n m •• 4 nao. 


2 117*2722 

3 390907 

*4 9*7727 


@ 8J% (or 8J mo8 


Be 166*1866 


s'.s. Ra 166 2&b 2p 


5. To find interest on £623 5b 9}d @7?% p.a. (or 5 months 
10 days. 

& 5 % p.a. (or 6 moa. on £523 5s 9R..£13 Is 7*74d 


® 24 % ... 

& i % ... ••• 

® 7J% for 6 moe... 

_ ,, 20 days... 

® Ti% for 5 moB. 10 days 


2 ... 6 10 987 

10 ..._ 18 0‘99 

... £20 5b 6'60d 

9 2 5_073 

£18 0 587- 

i.e. £18 0b 5}d 


§ When days are taken into aooount, ordinary calculations 
involve complications. In Buch oases usually Interest Tables are 
used. A useful Table is given at the end, and may be used as 
a Table of Nine Values. The following rule may also be used to 
simplify work when no Table is handy. 

Third, Tenth and Tenth Rule : 

(1) Obtain the continued product of 2B. P. with the decimal 
point shifted 5 places to the left. 

(ii) Multiply (i) by D, the number of days, writing down 
the product oorrect to 4 decimal plaoes. 

(in) Add to the produot obtained in (ii) 

(a) a third of itself 
„ (6) a tenth of (a) 

(c) a tenth again of 
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(iv) Prom this sum deduct itself with the point shifted beck 

4 places. 

(v) Convert this into money units to obtain interest required. 

Illuttration 

Calculate interest on Rr 6486 10as 3p (& 2J% per annum (or 
1S6 days. 

(i) rises ... Re '3218320... 

(ii) (i) x 136... Rs 40 2290 

(iii) (a) 8 13 4097 

(b) 10 18410 

(c) 10 1341 

Rs' 65'113B 

(iv) 0056 

Rs 55‘1083 

(v) Reqd. interest — Rs 56 la 9p 

§ Interest on Savings Bank Accounts. It is customary to 
allow interest on these accounts on minimum monthly balance?. 
The annual interest is obtained by calculating a month's interest 
on tbe total of these minimum balances, usually with the help 
of a Table of Nine Values for the interest for month at the 
rate allowed. 

% Provident Deposit 8cheme. Under this scheme a fixed 
monthly sum paid by a customer is accumulated at simple 
interest on monthly balances, till at the end of a fixed period, the 
’entire amount deposited becomes payable with interest. 

The total interest earned in a year by such deposits of one 
rupee a month is 6*5 times the rate of interest per unit . If the 
rate of interest per annum is 4% say, the above interest becomes 
— 6*5 x'04-0*26. Treating this as a multiplier and with the 
help of a Table of Nine Values at this rate, it is easy to find out 
the interest earned in a year at various rates of monthly deposit. 
The amount of a deposit of Re 1 a month at interest i per unit 
per annum— (19 + 6*6i) in a year. The amount at tbe end of 
» years -(12 +6*6f).SiTL (Fide Annuities). 
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§ Provident Fonda. These funds ere usually accumulated 
from a stated percentage of the pay of an employee together 
with another stated percentage thereof contributed by the em¬ 
ployer. The calculation of interest on the monthly accumula¬ 
tions during a year is made as above. Frequently, however, such 
accumulations are investod in Trustee Securities and other safe 
investments. The profit—or loss in the case of a fall in values— 
from these investments is ordinarily distributed amongst the 
different accounts in proportion to the balances at credit. 


§ Interest on Current Accounts. Interest on those accounts 
with bankers, as also similar accounts maintained by traders 
amongst themselves, is calculated on daily balances. The actual 
method of calculation varies in practice, and is based on the 
idea of the equivalence of earning capacities of money. Thus, a 
balance of Ks 200 for 13 days for this purpose, is taken to, be 
equivalent to Rs 2600 for 1 day. 


The oustom in Banks in this regard is to provide in the 
Ledgers an extension or products column on both Dr. and Cr. 
sides, along with a oohimn in which the number of days inter¬ 
vening transactions are entered. The balance, on either side, at 
any date is multiplied by the number of days to the date of 
closing the accounts and the product entered in the extension 
.column. At the time of closing the account, the extension 
columns on Dr. and Cr. sides are casted ; and the balance of these 
totals is obtained. The interest due on the account is now, 
merely, the interest on this balance at the given rate per annum 
for 1 day . This may be calculated directly from Interest Tables, 
cr with the help of Tables at the end of this book. 

For facility in computation, the day's balance is taken to the 
nearest ten-rupee in India, and the nearest £ in Great Britain. 


In Accounts Current between traders, it is the practice to 
write up the interest on a day's balance for the days intervening 
between that date and the end of the period of aooonnt (usually a 
calendar month), directly from the Interest Tables, and entered 


in a separate , oolumn on either stji*—Dr. and Cr. At the end of 
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the accounting period the Dr. and Cr. interests are balanced to 
obtain the interest due or payable. 

Illustration 

Current Aooount with Interest on Daily Balanoos @ 2$% p.a. 


Debit* I 


1936 « • Products I 1936 « . 

Hi. as. p. « * Bn. at. p. £ | 


93] 99 6 6 293 



Credit* 


£ o Products 


360 


1C !48 40 



6 I 718 10 



Peb. 8 j 400 — 


19 71 
26 99 


836 40 89 
327 13 08 


49 ! 7 1891701 May 1011600 31- 286 87 60 


43|80 


3 60 5 10 00 
6 27 ; l 64 70 


171 6 18 
101 6 96 


165 001 Dor. 1H|1018' : 13| Cj 1 


3 80 00 
1 39 


3 ! 


24 30 


i i 


i 

I 


'.Interest 


Dec. 31 1 66' 1 11 


Interest on Be 


j6959; 7 j 2 


ToUl Cr. Product 
Dr. It 

66 j 67 1 60 
_ 1 - ) Balance 

« 2J% p. a. for 1 day - Ra 65 la lip 


161 63 
66 57 


96 106 


§ Years’ Purchase. A common phrase usefin this connection 
is the valuation of an asset at so many years' purchase. An 
estate yielding say Be 1 per annum is said to be rained at 20 
years' purchase, if it be assessed at Bs 20. It is evident that 
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calculating simple interest, a 20 years' purchase yields a return 
of 5%p. a. Similarly, a 25 years’ purchase yields 4% p., a. and 

s 

so on. 

Short Methods 

1. The interest on a given number of £’s for a complete 
number of years may be obtained directly by multiplying it by 
twioe the rate and the number of years, pointing off one deoimal 
place And calling it shillings. 

Interest @ 2% p. a. on £18 for 3 years - 2 * 10‘8b —£1 Is 7id. 

Interest @ li% p. a. on £20 for 4 years-20*0s-£1. 

2. To find interest at 6% P- a. on a given number of £’s for 
a number of months , write down the product of the principal 
and the number of months. 

The unit figure multiplied by J gives the pence, and the 
remaining figures give the number of shillings. 

Interest @ 6% on £135 for 5 months. 

Product-675 

Interest - 67s 4* 5 * S<1 — £3 7s 6d 


8. To find interest for a number of months, or trade discount 
similarly calculated, the following basic equivalents may be 
noted. 


Bat.% 

Equiv. Rate p. m. 

Kquiv. Rate 

per menses 

per annum 

per £ 

per Rupee 

per cent 

li 

id 

i pie 

If annas 

2i 

id 

! pie 

3 J annas 

35 

Id 

5 pie 

5 annas 

5 

Id 

i pie 

6{ annas 

65 _ 

lid 

1 pie 

8i annas 


Thus, to find 8j% on Bs 5864 for 3 months, the equivalent 
ratals 3 x5as%-l%-l§ 


3}% on Rs 5864 for 3 months...Bs 58 lOas 3p 

less - 3 10 9 

Rs,54 15as6n 
Rapid Calculations, 




Sot other short methods 

i • 
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Examples 17 

* x [Answer to nearest 3p or farthing] 

Calculate interest on the following : 

*1. £581 7s 9fd ® 5% p. a. for 9 months [. Ani. £91 16s Ojd 

2. £4867 9s 10d@ 4% p. a. for 7 months [Ant. £113 lie 6d 

3. Rs 939 5as 9p ® 6i% for 10 mos. [/Ins. Rs 48 14as 9p 

4. Rs 7385 6as @ 4% for 5 months [Ant. Rs 123 la 6p 

5. Rs 385 8as @ 3J% for 7 months [dn*. Rs 7 lias 

6. Rs 1987 9as @ 2$% for 1 year 2mos. [.4ns. Rs 63 12as3p 

7. Rs 5385 13as @ 75% for 4 months [Ans. Rs 139 2as 3p 

8. Rs 6068 2as ® 81% for 3i months [jins. Rs 146 0a 3p 

9. Rs 51654 @ 6J% for li months [Ant. Rs 435 13as 3p 

10. Rs 30384 3as <$ 5)% for 7i mos. [dns. Rs 1044 7as 3p 

11. Rs 9897 12as @ 4J% for 4j months [Ant. Rs 166 Has 3p 

12. Rs 8888 7a8 @ 7i% for 8 months [4ns. Rs 419 6as 9p 

13. Rs 654 14aB ® 5j% for 1 year 3 mos. [Ant. Rs 42 15as 6p 

14. R9 3814 2as @ 42% for 1 year 3 mos. [Ant. Rs 208 9as 3p 

15. £608 8s 9d @ 5i% for 9 months [Ans. £26 16s 3d 

Use the Thirds Tenth and Tenth Rule to calculate interest 

on the following : 

16. £653 8s 9d @ 3% for 83 days [Ans. £4 9s 2d 

17. £568 139 85d @ 4$% for 117 days \Ans. £8 4s Id 

18. Rs 638 8as @ 2j% for 51 days [Ann. Rs 2 7as 3p 

19. Rs 5684 10as 3p @ 5j% for 93 days [Am. Rs 79 10as 9p 

20. Rs 9395 2as 6p @ 6i% for 86«lay8 [Am. Rs 138 5as 9p 

21. Rs 18639 15as @ li% for 47 days [Ana. Bs 42 

22. Rs 25187 3as 9p @ 3J% 75 dayB [Ans. Rs 181 2»s 3p 
28. Rs 6039 14as 10p @ 7f% for 59 days [Am. Rs 75 lOas 9p 

24. Rs 15839 5as & li% for 19 days [Am. Rs 10 5as 

25. Rs 3834 13as & 5% for 115 days [Ana. Bt 60 6as 6p 
8 
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26. At what workable rate of simple interest would Ba 6866 

amount to at least Bs 6000 in 9 months ? [An*. 3i% p. a. 

27. An advance of Bs 4873 is made on condition that a sum 

of Bs 5000 will be paid back at the end of a year. What is the 
return on the lender's investment ? [Ant. 2 - 6% p. a. 

28. A person undertakes to pay back a loan of Bs 4000 in 
monthly instalments of Bs 600 plus interest at 6% on outstanding 
balanoes. Find the average rate of interest earned by the lender. 

[Ana, 3f% p. a. 

29. It is agreed that a loan of Bs 10000 will be paid back in 

15 equal instalments of Bs 800 a month. What is the return on 
the investment ? [Ana. 16% p. a. 

80. The Cash value of a Typewriter is Bs 420 ; and if an 
initial deposit of Bs 100 is made, the dealer allows payment to 
be spread over twelve months following at the rate of Bs 30 a 
month. What does this accommodation cost the buyer ? 

[in*. 124% p. a. on the average. 

81. An estate consists of house property of gross rental £150 ; 

but land tax £3 10s, sowers tax £1 15s and in insurance £3 15s 
are paid. The losses on account of bad tenants amount to 
124% of the rental, ordinary repairs to 174% and collection 
charges to 24%. Find the value of the property at 4% simple 
interest. —I. Com. [in*. £2306 5s 

82. A man deposited Bs 5000 on 20 April in a bank paying 
interest at 2% p. a. He withdrew Bs 3000 on 15 May and 
deposited Bs 4000 on 6 June. How much interest was due 
to him on 30 June following ? —I. Com. [Ana. Bs 17 2aa 5p 

88. A tradesman marks his goods with two prices, one for 
ready mono? and the other *for six months' credit. What ratio 
should the two prices bear to each other allowing 6% simple 
interest ? —I. Com. [Ana. 40:41 

84. On 1st Jsn. 1936 a man had Bs 750 in a Savings Bank 
Aooount, and he puts in Bs 115 at the end of each second month 
during the year. What interest should be added to bis 
aooount at the end of tbo year aopopling to the following rule 
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Interest at 8% p. a. is allowed on every complete Bs 10 
deposited and commences on the first day of the month next 
following the deposit and is calculated to 31st December. 

—I. Cora. [due. Bs 31 0a lOp 

85. Find the rate per cent at which a customer pays 

interest in buying the following on credit terms : "We send 
a cycle on receipt of Is deposit and payment of Is per week 
for 89 weeks, making a total of £4 10s in all, or net prioe is 
only £4. —I. Com. ' [-4 ns. 14H% app. (simple) 

86. A customer obtains from his banker the loan of £1250 

on June 2. He pays £450 or July 2, £600 on Oofc. 1 and finally 
pays £800 on Nov. 1. How does the customer stand with 
regard to the bank on Dec. 31, assuming that the bank charges 
5% p. a. interest on all sums that the customer owes it, but 
allows interest at 21% p. a. on all 9ums standing to the oredit 
of the customer ? —I. Com. [dns. Cr. £621 12s lid 

87. In terms of an agreement, part repayments are accepted 
towards reduction of the principal earning interest in lumps of 
Ks 500. Calculate the total amount of interest @ 6% p. a. paid 
by a person who borrowed Bs 2000 and repaid as follows, with 
interest on outstanding balances. 

Rs 200 at the end of 1 month 

Bs 300 „ ,, „ 2 months 

Rs 400 „ „ „ 3 months 

Rs 200 „ ,, „ 4 months 

Bs 500 „ „ „ 5 months 

Bs 400 „ „ „ 6 months 

Also, find the average rate of simple interest earned by the 
lender. [Ana. Bs 42 8as ; 4$% 

88. A person lends Bs 5000 to another on the understanding 

that an average rate of interest at 12% p. a. for 1 year will be 
calculated, and the total amount repaid in 12 equal monthly 
instalments. What is the total return on the investment, 
assuming the lender accumulates the repayments with his banker 
@ 4% p. a. on monthly balances ? [Am. 19*28% 
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89. A person pays Be 25 monthly into a Savings Bank 
carrying simple interest on monthly balances at 2%. Find the 
amount at the end of the year. [Ans. Be 303 4aa 

40. How muoh should a person pay into a Provident Deposit 

Fund monthly to assure payment of Bs 5000 at least at the end 
of 2 years ? The answer is to be given in complete rupees, the 
rate of interest allowed being 5% per annum. [Ant Bs 198 

41. Balance the following account current with interest at 
4% p. a. up to January 31st 1937. 


Date 

Dr. 

Date 

Cr. 

Jan. 1937 

Re. 

Jan. 1937 

Rs 

12 

120 

1 

460 

18 

60 

2 

215 

26 

200 

5 

620 



10 

600 



18 

200 



27 

600 



[An s. Interest Bs 5 2as lOp 

42. Calculate interest on the 

following account 

at 2% per 

annum on daily balances up to December 31st 1937. 


Date 

Withdrawals 

Date 

Deposits 

1937 

Re 

1937 

Rs 

Jan. 9 

200 

Jan. 1 

2600 

May 12 

400 

Jan. 8 

600 

Oct. 3 

800 

March 15 

600 

Oct. 18 

200 

Aug. 9 

300 

Nov. 19 

600 

Deer. 3 

100 



[ A ns . Interest Bs 56 13as 9p 



SECTION SEVEN 

BUSINESS FINANCE 

S A business is financed ohiefly in one of the following ways: 

1. A person brings oapital on his own aocount entirely, when 
he is usually described as & Sole Trader. 

2. Two or more persons join in partnership, contributing 
different amounts to form the Capital of the business. 

3. A large number of persons, contributing large or small 
amounts of money, combine with a view to carry on business, 
in the form of a Co-operative Society or a Joint 8took Company. 

4. A number of organizations form into a Trust or a Kartel. 

§ The Sole Trader is entitled to the whole of the profits of 
the business, just a9 much as he has to bear ail losses. It is 
customary to build up reserves out of profits to provide against 
lean years. 

§ Partnership. The division of profits and losses between 
partners is always a matter of agreement. In the absence of any 
stipulation in the Partnership Deed, the Indian Partnership Act 
provides for an equal distribution amongst partners. 

•a 

A partnership brings together finance, or skill and finance. 
Some of the usual methods of apportionment of profit are, there¬ 
fore, on the following bases : 

(i) average, investment* of capital during an accounting 
period ; (ii) fixed proportion ; (iii) partly of salary, bonus, com¬ 
mission, etc. to partners and a proportional apportionment 
thereafter ; (iv) partly of interest on capital investment and 
apportionment thereafter etc. etc. 

• 

•flino# B invests* for P periods has an earning capacity of B.P. for a 
anil period, B.P. is taken to be a measure of the average investment. 
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The division of any surplus between partners, whatever may¬ 
be the basis, should be made in the Profit and Loss Appropriation 
Account. Thus interest charged on capital, remuneration to 
partners Ac.—which are meant to make the division of profit 
just and equitable, considering finance and skill—are not to be 
debited to the Profit and Loss Account as ordinary business 
expenses. In case, the profit is insufficient to cover the agreed 
interest on partner's capita], it is customary to divide it in 
proportion to their average investment to avoid showing a loss. 

It sometimes happens that partners bring into a business 
capital short of, or in excess of, agreed amounts. In such cases,, 
in the absence of any stipulation in the Deed, interest is charged 
on the deficit and allowed on the excess at 5% p.a. 

The mere receipt of a share of profit does not necessarily 
make the recipient a partner. An employee may be allowed a 
share of profits as his remuneration, and yet not be a partner so 
long as be does not share losses in the same proportion. Such 
a share of profit should be debited to the Profit and Loss Account 
as an ordinary business expense. 

*§ The Partnership Deed also lays down the manner in which 
available assets are to be divided between partners upon liquida¬ 
tion. If on oomplete liquidation of a business there is a profit 
or a loss it should be shared between the partners in the profit 
or loss ratio ; but assets are to be distributed in the ratio of the 
capital brought in by the partners. If the firm goes bankrupt, 
losses should be shared in the profit or loss ratio (not in the 
capital ratio). If this results in a deficit in the capital of a 
partner, he would be called upon to make the deficiency good ; 
but in oaBe the partner concerned is himself insolvent, bis 
share is to be made good by the other partners in proportion to 

their last agreed capitals. 

» 

§ Joint Stock Companies. The proprietors in a Joint Stock 
Company are ultimately the shareholders, who have no further 
liability in regard to losses beyond the ralne of the shares held 
by them. If the shams have been paid in foil, their right to 

% mm 
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a share of the profit, in proportion to the paid up value of the 
shares held by them, continues during the • existence of the 
company, although they have no liability in regard to losses. 
The rate at which profits are divided on the shares held is known 
as dividend. 

§ Co-operative Societies. The proprietors here also are the 
shareholders, who, however, have unlimited liability in respeot 
of losses, unless the Society is formed with limited liability. 
There is usually a limit to the number of shares held by a 
member, and profits are divided in the shape of dividends. 

§ Trusts & Kartels. These are monster combinations of 
different units organized to be worked on planned polioies, usually 
with a view to establishing monopolies, entire or partial. The 
allocation of profits and losses is essentially a matter of previous 
arrangement. 

Illustration* 

1. Divide a year’s profit between A , B and C from the 
following data : 


Capital 

Salary 

Bonus &c. 

A Re 10,000 

Rs 1000 

994 

B Rb 4,000 

• • • 


10% on Sales. 

C Re 6,000 

Ra 2000 


ii% on Profit. 

Interest on capital 

& 5% p. a. 

Year’s profit 


Rs 12500 

Gross sales 


Rs 40000 

Profits to be divided in proportion 3:4:3. 

Profit 


Ra 12500 

Interest on Capital 



1000 

Salary to A & C 



3000 

Bonus to B 



4000 

C’a remuneration 



250 

Divisible profit 


Rs 

4250 

A 's share A 


Re 

1276 

B' 8 share A 

• • • 

Rs 

1700 

C's share -fa 

— — _ 

• •• 

Rs 

1275 
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A 

B 

C 


Interest on capital 

Re 500 

Ra 200 

Re 300 


Salary, Bonus £c. 

1000 

4000 

2250 


Share Profit 

1275 

1700 

1275 


Total 

Ra 2775 

Re 5000 

Re 3825 


2. Distribute a year’s profit on the basis of average capital 

invested between the partners A , B and C. 



Capital 

Period 

Salary 


Ra 

moa. 

Rs 

A 

20000 

12 

3000 

B 

10000 

9 

2000 

C 

15000 

8 

nil 


Net profit : 

Ra 12500 



Interest on capital : 4% p. a. 



Average Investment Statement 



Equivalents 

Proportionate 

Interest 


Rupee-month 


<® 4% p. a 

A 

240 000 

8 

Ra 800 

B 

90 000 

3 

300 

C 

120 000 

4 

400 

-■•••Mot — ^ OT — 



15 Total Rs 1500 


Not profit 

... Rs 12500 


less 

Salary to partners 5000 



Intt- on Capital 1500 



Divisible Profit 6000 


A'q share A 

Rs 3200 


B’s 

a ... 

1200 


or s „ 

A - 

1600 




A gets : B gets : 

C gets : 

Salary 

Ra 3000 Ra 2000 

— 

Intt. on 

Capital 

800 300 

400 

Share of Profit 

3200 1200 

1600 

Total 

Ra 7000 Ra S500 

Ra 2000 
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8. A with« capital of Rs 20000 in a business, admits B into 
partnership. B can bring in only Rs 5000 as capital, bat 
guarantees a turnover of Be 100000 annually. They agree to 
charge interest at 5% on capital. Farther, B is to get a bonus of 
5% on the turnover before profits are divided in the proportion 
5 : 3. The following year the turnover amounted to Bs 120000, 
and profits to Bs 13810. Show the appropriation of profit. 


Bs 

Profit ... 13810 

Bonus to B ... 6000 

Intt. on Capital : 
i4...Bs 1000 

B... 250 1250 

Divisible profit 6560 

A'a share * : 4100 

B 's share 5 : 2460 

• —••• •% 

But of the total profits 


A gets : 

Interest on Capital 
Share of Profit 
R gets : 

Interest on Capital 

Bonus 

Share Profit 


1000 

1100 Rs 5100 

250 

6000 

2460 Rs 8710 


4. Apportion a year's profit of R« 3500 from the data below : 
Partners Capital Profit proportionals 

A Rs 20 000 3 

B 25 000 4 

C „ 40 000 5 

Interest on Capital @ 6% p. a. 


Amount required to pay interest on Capital : 


A 

B 

C 


Rs 1200 
1500 
• 2400 
Rs 5100 


Total 
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There are ordinarily two ways of dealing .with the profit, 
which is not sufficient to pay the interest: 

(i) to apportion the deficit as a loss between the partners 

in the profit ratio ; or, 

(ii) to divide the available profit in the profit ratio. 

The Current Accounts will show balances : 

Under (i) 

A 

Intt. on Capital Ra 1200 

Share Loss 400 

../*“ 

Balance Rs 800 

Under (ii) . 

i\ A A 

• Share Profit (intt.) Rs 875 Rh 1166 lla9 Rs 1458 5as 

In the first case the business will show a loss ; in the second 
a profit. 


B 

Rs 1500 
_ 533 5ftS 

Rs 966 Has 


C 

Rs 2400 
666 lia s 
Rs 1733 5as 


5. A partnership between A , B and C is voluntarily wound 
up. The assets were as under : Cash Rs 5800, Fixed Capital 
Rs 54600, Bills Receivable Rs 16200. The liabilities amounted 
to Rs 70600. The creditors agreed to accept in full settlement 
a composition of 12as in the rupee. The fixed capital realised 
120% of the book value, but 25% of the bills could not be realised. 
Divide the balance, if any, between partners. Given that 
originally A brought in Rs 20000, B Rs 20000 and C Rs 30000 to 
the business, and profits were to be divided in proportion to 
capital. 


Realization : 

Rs 

Cash 

5800 

Fixed Capital ... 54600 


Add 20% ... 10920 

65520 

B/B ... 16200 


Less Unrealised 25% ... 4050 

12150 

• Total .... • 

88470 
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Bs 

Brought forward 83470 

Disbursement: 

Creditors .... 70600 

Less 4&s in Be 1 ... 1.7650 52960 

Balance 30520 

Balance divisible in the proportion 2:2 3 

A gets f ... Rh 8720 

B gets f 8720 

C gets * 13080 30520 

*6. Into a partnership business between A, B and C , the 
partners agreed to bring in capital to the extent of Rs ld.000, 
Be 20,000 and Rs 25,000 respectively. Aotually, however, their 
respective investments were Rs 8,000, Rs 25,000 and Rs 20,000 
during the first year. It was agreed that interest (S) 6% p. a. will 
be oharged or credited to a partner's capital account on a shortage 
from, or excess over, the agreed capital contributions. Distribute 
a year's profit of Re 8000 in the proportion 3:5: 8, transferring 
balances to partners’ capital accounts. 


Agreed contribution 

Shortage Interest 

Excess 

Interest 

Bs 

Rs 

Dr 

Rs 

Or. 

A 10 000 

B 20000 

2000 

120 

5000 

300 

C 25000 

5000 

300 

• • 




Totals 

420 


300 

* 

Net 

120 




Allocation of Profit 
Profit Re 8000 

Add Interest earned 120 

Divisible profit Rs 8120 


A gets A of Re 8120 

Rs 1522 8 &b 

Be 

as 

Debit Intt. 

120 Net 

1402 

8 

B gets A of Be 8120 

Rs 2537 8as 



Credit Intt. 

300 Net 

2837 

8 

C gets A of Be 8120 

Rs 4060 



Debit Intt. 

300 Net 

8760 

0 
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A 9 b Capital Account 

Dr. Cr. 

To Interest on Shortage By Balance Be 8000 

of investment R* 120 „ Share of Profit 1522 8as 

Balance 9402 8 __ 

Ra 9522 8aa Rs 9522 8&s 


Dr. 

To Balance 


B’s Capital Account 


Cr. 


Rs 27837 8as By Balance Ra 25000 

„ Share of Profit 2537 8 

„ Interest on excess 

investment 300 0 

Rs 27837 Has Rs '27837' Baa 


O' a Capital Account 

Dr. Cr. 

To Intt. on Shortage By Balance Ra 20000 

of investment Ra 300 „ Share of Profit 4060 
Balance 23760 

Rs"24060 Ra *24060 


Examples 18 

1. A and B enter into a partnership, with Rs 5000 and 
Rs 6000 respectively, agreeing to charge interest at 4% per annum 
before dividing the profits between themselves in proportion to 
their respective capitals. How much should each receive out of 
total profits amounting to Rs 4312 ? 

[An*. A : Rs 1960 ; B : Rs 2352 

2. A joins B in a partnership on condition that B is to 

receive Bs 100 a month for managing the business. The balance 
of the year's profits, after charging interest on capital at 5% p. a., 
is to be divided in proportion to their respective oapitals. Find 
the apportionment of gross profits amounting to Rs 4000, if A 
brings in a capital of Rs 10000, B having started the business 
with Rs 4000. [ A »$. A 2 Bs 9000 ; B : Bs 2000 
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8. A partnership has a capital of Rs 40000, of which a half 
is contributed by A, the other half being contributed equally by 
B and C. They appoint D as manager, agreeing to remunerate- 
him at 10% of the gross profits, B and C are also paid 5% each 
thereof, before the final apportionment of profit in proportion to 
capital. Find how much A , B % C, and D should receive out of 
total profits amounting to Rs 12600. 

[Ana. A : R s 6040 ; B : Rs 3160 ; C : Rs 3160 ; 1 ): Rs 1260 

4. A starts a business with a capital of Rs 4000. After 
3 months, he is joined by B who brings in Rs 6000 ; and at the 
end of another 3 months C joins the business with Rs 10000. 
The year's profit is Rs 5400. Divide it between the partners 
on the basis of average invesment. 

[Am. A : Rs 1600 ; B : Rs 1800 ; C : Hr 2000' 

6. A owns fths of a partnership with B. It is agreed that A 
will draw a salary at Rs 250 a month for acting as the manager ; 
while B is to receive an over-riding commission of 24% on the- 
turnover as the salesman. In a certain year the profits amounted 
to Rs 12010, and the sales to Rs 80400. What return do the 
incomes of A and B represent on their respective capitals of 
Rs 20000 and Rs 26000 ? [Am. 29% and 24*8% 

6. Of the capital Rs 25000 in a partnership between A and 

B , the former brought in Rs 20000. After some years A retire* 
from active partnership on condition that an annuity of Rs 3000 
to him should be a first charge on the income so long as he does 
not withdraw his capital from business, irrespective of the extent 
of profit or loss. He is further to be entitled to a 4as share in 
the net profit of the firm. What average return on investment did* 
this arrangement mean to either, if the gross profits before 
paying A during the following 3 years were Rs 3200, Rs 6400 
and Rs 10000 ? [Am. A : 19|% app. ; B : 63% 

7. C was admitted to a partnership between A and £. A 
agreed to give up }tbs of his share, and B i^fch of his, to 0. 
When the profits were divided C got Rs 1600. How ,macb did 
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the other partners receive, if originally A '6 share in the business 
exceeded B f e by iVths of his ownshare ? 

[Ans. A : Bs 1920 ; B : Be 1980 

8. A partnership business was managed by A. at Lahore and 
by B at Srinagar. It was agreed that half the net income from 
each of the branches should be retained by the local partner 
as his remuneration. The balances are to be pooled and divided 
between the partners in the ratio of 5 • 6. Divide between them 
the income of Bs 10000 at Lahore and Bs 12000 at Srinagar. 

[Ans. A : Bs 10000 and B : Bs 12000 

9. Three men A, B and C go into business ; A oontributing 
Bs 5000, B Rs 3000 and C Bs 2500 of the capital, on the 
understanding that after allowing |th of the profits to C as 
manager, the remainder should be divided amongst them all in 
proportion to the amount of capital contributed by each. At the 
end of the year C received Rs 280. What were the total profits 
of the business, and how much did A and B receive respectively ? 

—I. Com. [Ans. Rs 840 ; Bs 350 ; Bs 210 

10. Two partners start in business, A contributes £12000 
and B £18000. B was to have 15% of the profits for his salary 
as manager. At the end of seven months A withdrew Jrd of his 
capital, and two months later B withdrew J of his. The profits 
for the year amounted to £3130. What sum of money ought 
eaoh to receive ? —I. Com. [Ans. A : £1054 ; B : £2076 

11. A , B and C have respectively Bs 50,000, Bs 35,000 and 

Bs 25,000 invested in a business. A and B receive respectively 
30% and 10% of annnal net profits as salary. The residue of the 
profits is divided among them in proportion to their capital. If 
at the end o!»tbe year A receives altogether Bs 1200 more than 
B t what does each receive ? —I. Com. 

. [Ans. A : Bs 3181 6aa; B : Bs 1981 6as ; C : Bs 976 12as 

It A t Bt C and D, having capitals of Bs 12000, Bs 5000, 
Bs 2000 and Bs 1000 respectively in their firm, agree to pay 
interest at 5% p. a. on their capital, and to ahare profits and 
losses in tbe patios of 4 : 8 : 2 :1. „ . 
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At the end of the year it is found, that the firm has inourred 
a net trading loss of Bs 550. If the partners decide to start the 
next year without an adverse belanoe, find what sums should 
be paid by or to the firm in the oase of each partner. —I. Com. 

[Arts. A : Bs 20 ; B ; Bs 315 ; C : Rs 210 ; D : Bs 105 paid 

13. A f B and C are ifl partnership having capitals Rs 7500, 
Bs 5500 and Rs 3000 respectively. They agree to divide net 
profits, so that A , B and C will have i, i and } respectively. If 
interest at 4% p. a. be paid on capital, and B and C received 
Bs 350 and Rs 250 per quarter for their services to the firm, 
what would each receive by the end of the working year, if the 
net profit be Bs 8960 before the interest on capital and salaries 
of B and C were paid ? —I. Com. 

[Ans. A : Rs 3260 ; B : Rs 3593 5as 4p ; C : Rs 2106 10as 8p 

14. A and B enter into a partnership on the following 

conditions ; (a) interest @ 6% p. a. will be charged to business on 
A'b capital of Bs 20000 and B 's oapital of Rs 25000 ; ( b ) partners 
may draw Bs 250 p. m. each against anticipated profits, which 
they do ; (c) B, acting as the manager,'will be entitled to a 
remuneration of 1% on the gross sales ; (d) and profits and losses 
are to be divided in the ratio 2:3; (*) the balances to the credit 
of partners to be left in the business for 3 years. The total sales 
in a year amounted to Bs 10,00,000 ; and the gross profit to 
Bs 47800, before taking B's commission into account. By bow 
much will the partners' accounts be credited at the end of the 
year ? [Ans. A : Rs 12240 ; B ; Rs 29560 

15. In terms of an agreement two partners in a business, A 

and B, are to be allowed to draw salaries at the monthly rate of 
Bs 250 and Bs 120 respectively. The capitals contributed by them 
are Bs 5000 and Bs 4000 respectively, that brought in by 0 being 
Bs 20000. Interest is agreed to be allowed at the rate of i% per 
annum; and profits are to be divided in the proportion of 1:1: 6. 
Distribute a profit of Bs 6000 in the first year amongst the 
partners. [Am. A : Bs 3350 ; B : Rs 1650 ; C * Bs 1100 

16. A match factory saprintendent is engaged on the under¬ 
standing that he is to receive 10% of the net profit of the business 
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as salary, after his salary has been deducted as an expense. The 
profits for the year were Rs 13200. Find the superintendent’s 
salary for the year. [4ns. Rs 1200 

17. An advertising expert is takon into a proprietory business 
on the following terms : 10% on all business obtained in response 
to adverisements, 15% special on all such business in excess of 
Rs 30000 in a year ; and a fixed allowance of Rs 100 p.m. 
Ascertain the average cost of employing the expert, expressing it 
as a percentage of the average business in the following years, 
amounting to Rs 10000, Rs 35000, and Rs 45000. [Am: 174% 

: 18. A started a business on Jan. 1 1932 with Rs 10000. 
On May 3 following B brought Rs 20000 into the business. On 
August 6 next G was tempted with the prospects of the business 
and joined it with Rs 15000. Out of a total profit of Re 20900, 
B and C agreed to pay A a bonus of Rs 1180 from their share of 
profits on the basis of average investment, in addition to a salary 
of Rs 3000 to 4. Excepting the Balary and bonus due to 4, 
which wore drawn out in full, the whole of the profit was left in 
the business. Show the balances at the credit of the partners on 
Jan 1 1933. [Ans. A : Rs IrtlOO ; B : Rs 27290 ; C : Rs 18330 

'19. A and B enter into partnership with a borrowed capital 
of Rs 2000 for which they are jointly and severally liable. The 
amount is to be repaid in equal monthly instalments of Rs 100 
each with interest at 12% p. a., on the amount outstanding. 
The partners agree not to divide profits till the loan is paid back 
in full with interest. If the first two years' profits of the 
business are Rs 900 and Rs 1400, divide the surplus equally 
between the partners. [4ns. Rs 45 each 

*20. A receiver was placed in a charge of a partnership busi¬ 
ness in voluntary dissolution. His remuneration was to be at 
the rate of Rs 150 a month, not exceeding Rs 2000 on the 
whole, as cost of offioe establishment etc.; 20% on all realisa¬ 
tion on bills receivable and 10% on other assets (except cash). 
The liquidation lasted for 14 months. The assets realised the 
following amounts : Cash, Rs 5000 ; Stock-in-trade, Rs 18500 ; 
Furniture and Fixtures Rj 2200 ; Motor Cars Rs 2300 ; Lorries 
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Ba 6800; Goodwill Be 1000. The total value of the Bills 
Beceivable was Be 48000, and proved to be 20% bad. Find .the 
amount reoeived by each of two equal partners, after meeting 
creditors of Be 46440. [Ann. Be 7600 each 

*21. The assets of a partnership were valued in the books of 
account at Bs 44000. A ‘a share of the business waB fths, the 
rest being divided equally between B and 0 . The assets were 
divided between the partners before realisation. A sold his share 
outright at 10% above its book value. B was charged with 
the realization of C’s share on a commission of 5% only on bills 
collected on C's behalf. He oould obtain 26% in excess of the 
value of the stock, furniture etc. in their share, valued in the 
books at Bs 10000 ; but oould not realise more than 80% of the 
Bills Beceivable. Find how much was reoeived by eaoh partner 
from the dissolution, and whioh of the partners made the best 
bargain. [Ann. A : Bs 29040 ; B : Bs 9442 ; C : Bs 9188 ; A 

*22. A retires from an active partnership with B t leaving bis 
capital of Bs 20000 in the business, on condition that he 
gets an 8 annas share of the profits of the business, after 
paying him a guaranteed annuity of Bs 8000. C, the firm's 
manager, now comeB into the partnership with a capital of 
Bs 5000, paying a premium Bs 3000 to be divided between A 
and B in proportion to their capital. If B' s capital is Bs 10000i 
ascertain the minimum profit that A may be* assured of an income 
of Be 6000 in the following year, excluding his share of C* s 
premium. How much will B and C receive on this basis, if they 
share profits equally after paying A ? 

[Ann. Bs 9000 ; Bs 1600 eaoh 

*28. The capital of a partnership is Bs 50000, contributed by 
A, B and C in the proportion of 2 : 2 : 1. Interest is arranged 
to be allowed on the capital at 6% p. a. before division of profits; 
and charged at the same rate on drawings of partners in exeees 
of the following monthly limits: if, Be 200 ; B, Be 160; 0 
Be 100. ’ 


9 
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The drawings were as follows : 

ABO 


Date drawn 

Rs 

Be 

Re 

1st January 

150 

50 

50 

1st February 

230 

100 

100 

1st March 

250 

200 

150 

1st April 

400 

400 

200 

1st May 

200 

300 

100 

1st June 

150 

150 

150 


Distribute a profit of Bs 10000 in proportion to the respective 
capitals, during the period January to June, deducting drawings 
and interest thereon. Answer to nearest rupee. 

[Ana. A : Rs 2621 ; B : Rs 2799 ; C : Rs 1250 

*24. A owns 1-rds of a partnership with a total capital of 
Bs 30000. Later, C joins the partnership with Rs 50000, on 
the understanding that, besides receiving interest at 5% p. a. 
jointly with the other partners, he will be entitled to a half-share 
of the business, the proportion of A’s to B' s share being changed 
to 3 :2. Three months later, C withdraws Rs 10000 of his capital, 
agreeing to give up 20% of his half-share of profits to be rateably 
distributed between A and 23. Distribute the year's profit of 
Rs 29000. [Ans. C : Rs 12275 ; B : Rs 6590 ; A : Rs 10135 

•25. A partnership between A and B is dissolved to enable 
the admission of 0 into a new partnership. Originally A and B 
shared profits in the proportion 5:3; under the new arrangement 
their shares are : A —8as, B —5as and C—8as. It is expected 
that the admission of C will result in an increase of 20% in the 
divisible profits. Ascertain whether ..the change over would be 
profitable to A and 23. 

[Ans. A' b share decreases by 4% ; no change in 23*s share 

§ Government Loans and Corporation Debenture!, Govern* 
menti. Corporations and public bodies sometimes take loans from 
the pnblie at fixed rates of interest. The document which states 
the amount of tha loan, the time of repayment and the rate of 
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interest, is known ns a Security. It confers on the bolder the 
right to inpayment, the right to receive the stated interest on due 
dates, and the right to transfer it to any other person for 
consideration. When snoh loans of public bodies are charged 
against definite assets, the documents are known as Debentures. 

The time of repayment is ordinarily fixed in the oase of a 
Debenture, and is usually stated as a period in oase of Govern¬ 
ment Loans and Loans of public bodies. These are known as 
Bedeemahle Stocks or Terminable Loans. Some Government 
Loans are however in perpetuity ; and the holder of such stock is 
entitled only to receive on due dates the fixed interest thereon in 
perpetuity. These are called Irredeemable Stooks. 

§ Financing of Joint Stock Companies and Apportionment 
of Profits. The capital of a joint stock company is subscribed 
by the shareholders. Persons taking the initiative in the 
flotation of a company are known as promoten , and the affairs 
of the company are managed by representatives of the share¬ 
holders called directors. In 6ome oases, some of the promoters 
are prepared to stake more than the ordinary shareholder by 
offering to have their dividends doferred till the former oan be 
paid a pre-determined substantial dividend. The shares they 
take up are known as Deferred Shares or Founders' Shares. 

Some of the shareholders are prepared to take larger risks of 
the business, and the shares held by them £re known as Ordinary 
shares. Others are not willing to wait for high problematic 
dividends, but are satisfied with a reasonable guaranteed return 
on their money out of profits, before the ordinary shareholders 
can be paid at all. These shares are known are Preference 
• shares , and usually this preference also extends in favour of the 
holders in the matter of distribution of assets in case the 
company is wound up- While these dividends can be paid only 
out of profits, the limit set by the guarantee of return cannot 
be exceeded even if profits are very much in excess. All such 
profits go to the ordinary shareholders, up to a certain limit, 
usually high, before the deferred shareholders oan olaim a share.- 
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The total capital with wbioh a company in registered is 
known as the Nominal or the Authoriged capital. That portion 
of the nominal capital whioh is issued for subscription is 
known as the Issued capital. The amount represented by the 
applications for shares is the Subscribed capital ; and the 
amount actually paid up represents the Paid-up capital . The 
initial expenses incurred in floating the company are known as 
Preliminary Expenses . and the balance of paid-up capital after 
providing for them is the initial Workinq capital. 

§ In all oases the proprietors' interest in a Joint Stook Com¬ 
pany is represented by the paid-up value of the shares held by 
e&oh. A shareholder's financial liability is limited to the faoe 
value of the shares held by him. But be has usually an 
unrestricted right to share, along with other shareholders, in 
the profits of the oompany. A share confers on its holder the 
right of transferring it to some other person for consideration, 
subject, if necessary, to the payment of unpaid oalls. 

The right to receive a share of profits may however vary in 
character and extent. A Preference Shareholder is guaranteed 
a fixed rate of dividend, provided there is profit adequate for the 
purpose. His right, however, is extinguished at the end of 
every accounting year, if profits of the year are insufficient. The 
holder of a Cumulative Preference Share is in a somewhat better 
position ; for his right to reoeive his fixed rate of interest is 
carried over to the following financial years ; and tiQ all arrears 
of their claims have been met, the other Preference Shareholders 
and others are not entitled to any part of the profits. The 
Ordinary Shareholder has no suoh extraordinary rights ; and as 
he takes thS largest risk in connection with the business of the 
oompany, his right to share in the profit is usually unrestricted ; • 
and when a 6% Preference Shareholder gets his fixed 5%, an 
Ordinary Shareholder may get as muoh 10%, 15%, 90%, 60% or 
even more in a successful year. A Participating Preference 
Shore entities the holder to share with the deferred share¬ 
holders profits in exoess of a minimum percentage allowed to thn 

% 

Utter, after payment to ordinary and preference shareholders. 
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§ Under oertain conditions, a company may issue new shares, 
either at par or at a premium, and even at a discount, for 
securing increased finance ; or issue bonut star** to the existing 
shareholders for oapitalising accumulated profits. Sometimes 
a company may choose to reduoe its nominal capital by 
cancelling the unissued shares or the uncalled capital; or by 
cancelling a portion of the paid-up capital to write off heavy 
losses. The procedure in those matters is somewhat involved, 

and the interest of the creditors is. sought to be secured by 

• 

requiring that the permission of the Court be obtained beforehand. 

S The premium reoeived at the issue of new shares is a oapital 
income, and is usually transferred to Reserves. Bonus paid in 
cash goes to deplete the Reserves oreated out of undistributed 
profits in the past. The issue of bonus shares, however, 
increases the capital while reduoing the Reserves. It may 
be noted that any inorease in the oapital tends to depress the 
rate of dividend while a reduction of oapital has the opposite 
effeot. 

§ Money is also raised by mortgages on the stock-in-trade, 
plant and machinery, and even on goodwill or anticipated profits. 
When considerable additional funds are required by Joint Stock 
Companies, they are raised on mortgage of assets by means of 
Debentures issued in small units to the public who take them 
up in return for money advanced. Debenture-holders are thus 
secured creditors and get a fixed periodical teturn on their money, 
vrhioh is known as interest. Interest on debentures has to be 
paid in time, irrespective of the amount of profit or loss that 
may be sustained by the business ; and profits cannot become 
divisible among the shareholders before the interest due on 
debentures has been paid in full. 

IHuitrationt 

1. A company is registered with a oapital of Rs 3 00 000 
livided into 90 000 shares of which 15 876 shares are issued. 
Rs 3 8as is paid on eaoh share applied for, and Be 6 is to be*paid. 
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on eaoh on Allotment. * The total amount realised by the issue 
of shares is Bs 119376. find the number of shares applied for. 
Total sum realised Bs 1 19 375 

Allotment money on 15 876 shares 

@Rs 5 each_ 79 375 ( 

Applioation money @ Bs 2 8as per share Bs 40 000 

No. of shares applied for— 16 000 

2. The share capital of a company was made up as follows : 

1. 6% Preference shares 8 750 of Bs 100 each. 

Payable : Bs 25 with application, Bs 25 on allotment 
and 2 calls of Bs 25 each. 

2. Ordinary shares 20 000 of Bs 10 each. 

Payable : Bs 2 8as with application, Bs 2 8as on 
-allotment and 2 calls of Bs 2 8as each. 

All the Preference shares were taken up, and 19 200 of the 
ordinary shares were applied for and allotted. 

During the year only one oall was made on the Preference 
shares, and 80% was duly received ; and 90% of the ordinary 
shares were fully paid up, as oalled. What dividend can be 
declared on paid up capital out of profits for the year amounting 
to Bs 49 000 ? 

Available Profit Bs 49 000 

Preference Share Capital— 

8 760 shares application A allotment Bs 4 37 500 
Call 80% of shares @ Bs 25 eaoh 175 000 

Bs 6 12 600 

Dividend @5% Bs 30 625 

Ordinary Share Capital— 

19 300 shares applioation & allotment Bs 96 000 
Call 90% shares @ Bs 6 eaoh 86 400 

Bs 1 82 400 

Balanoe available for dividend on ordinary share Capital Be 18 375 

Maximum dividend permissible • 10% . 
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8 . Celcnlete the dividend that may be paid on each share of 
Be 25 (Be 20 paid np) out of profits amounting t<? Bs 61 665 lOaa. 
The share capital of the company is Bs 20 00 000. 

Share oapital Bb 20 00 000 

Do. paid up Bs 16 00 000 

Profit Bs 61 865 10as 

61 866'625 


Dividend 


-Bs 


-Bs 


1 600 000 
•61866625x5 


x 20 


-B.«W>.12a. + 

Dividend permissible m 12as on each share. 


4. It would be possible to pay a dividend of 124% instead of 
9%, if a sum of Rs 14 770 14as were not transferred to Reserve. 
What is the share oapital f 


Possible Dividend 12}% 
D ive Recommended 9 % 
Difference 3}% 
Corresponding amount 
Rs 14 770 14aB 


. . Share capital 


14 770 Mas * 100 
3* 


— Rs 2 110 2&s x 200 

- Rs 4 22 025. 


5. A company with a share capital of Rs 5 00 000 made a 
profit of Rs 57 625 lOas in a year. The directors recommend 
that at least 25% of the profits be transferred to Reserves. 
What dividend could possibly be declared 7 


If the shareholders desired that the dividend reoommended 
be declared free of income-tax, bow would the Reserves be 
affected 7 Income-tax is to be paid @ 26p in the rupee on the 
profits, pins a surcharge of 25%. 

Profit R a 57 625 lOas 

Reserve @ 25 % Rs 14 406 0 to nearest rupee 

Available for distribution Re 43 219 lOas 

PropoMd Div. %«. gfffi » 100% - 8 6% 

Dividend reoommended by Director* -8j% . ' j 
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*(&) If a dividend is to be paid & 8i/ Q free of Income tax, 
the net profits allocated for the purpose should be •Us 42 600. 

Gross Profit amounts to Bs 57 626 lOas Op 
Income-Tax @ 26 p + surcharge 9 764 6 4 


less Dividend (net) payable 

Not Amount available for 
transfer to Reserve 

Reserve proposed by Directors 
lens Income-Tax & Surcharge 

Net amount 
Difference in Reserve 


Rs 47 871 4as8p 
42 500 0 0 

Rs 5 871 4as 8p 

Rs 14 406 0a Op 
2 438 8 J_ 

Rs 11 967 7as 9p 
Rs 6 596 3as lp 


Examples 19 

1. A oompany with a fully paid up-oapital of Rs 100 000 
earns profits of which Rs 21 531 4as is available for distribution 
amongst the shareholders. Find the rate of dividend. 

[4ns. 3as 5p in Re 1 

2. The profits in a year of a joint stook company amount to 

Rs 83 664 8as. It is decided to transfer a sum of Rs 28 364 8as 
to Reserves. Find the dividend on a paid up capital of 
Rs 18 80 000. [Ans. 4% 

8. The sudden failure of a heavy debtor of a oompany 
involved it in a loss of Bs 72 650 10a9 against profits amounting 
to Rs 1 13 512 in a year. It was decided to provide for Rs 50 000 
of the loss before division of profits, and to carry forward the 
balanoe to the following year. Find the rate of dividend that 
oan be paid on a paid up capital of Bs 15 87 800. [Ans. 4% 

4 . A oompany with a fully paid up share capital of Bs 12 
lakhs earns profits in a year amounting to Rb 23 864 12as. Find 
the dividend that oan be paid to the shareholders free of income 
tax at 26 pies in the rupee. [Ans. 1|% + 
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5. A company it authorised to issue shares u follows : 

10 000 Ordinary shares of Its 10 eeoh 

1 000 6% Preference shares of Bs 100 ,, 

2 000 Founders’ shares of Re 25 „ 

The Founders' shares are paid for in full; 6000 ordinary 
shares are underwritten at a commission of 5%. 3716 ordinary 
shares and 785 preference shares are also allotted. Rs 2 8as it 
paid on an ordinary share with application, and Rs 2 8as on 
allotment except on 510 shares. Rs 25 is paid on eaoh preference 
share with application, and another Rs 25 on allotment, on 
all shares applied for. If the preliminary expenses amount to 
Rs 28 836, write down the nominal, the issued, the subscribed, 


the paid-up and the working capital at start. t 

[Arts. Nominal and Issued Rs 2 50 000 
Subscribed „ 2 25 650 

Paid-up „ 1 36 550 

. Working „ 1 04 714 


6. In the above example, during the year the outstanding 

calls were made and were fully paid up. If the divisible profits 
amounted to Rs 51 876, find what dividend may be paid to the 
deferred (Founders’) shareholders, if at all, after the ordinary 
shareholders have been paid a dividend of 12J% [Ant. 70/., 

7. After the first five years of working a cotton mill, profits 
amounting to Rs 36 812 8as became available for distribution 
for the first time in 1937 amongst the following : 

6% Preference Stock Rs 20 000 

5% Cumulative Preference Stook Rs 40 000 

Ordinary Stock Rs 40 000 

Secret Reserve Fund @ 10% on Rs 2 08 125 

What is the dividend on the ordinary stock ?—and how much 
per cent is the total profit of the Capital ? [Ant. 12% ; 36*8% 

8. A company with a fully paid up capital of Rs 5 00 000 
decides to reduce its capital by 26%. In the following year a 
surplus of Re 12 625 is available for distribution amongst the 
shareholders. Calculate the rate at whieh dividend can be paid* 
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on the reduced capital. What return does it represent to an 
original shareholder on his investment? [Aru. 8i% J 2t% app. 

9. A person buys, at Bs 6 4as per share, 900 shares of Bs 10 
each, of which Bs 5 only is paid up. He pays the next call of 
Be 2 8as per share, and sells up the entire holding in two lots 
of 500 shares at Bs 9 2as and 400 shares at Bs 9 4as each. If he 
pays brokerage at 4as per share each time, find his profit or loss 
on the transaction. [Ant. Loss Bs 62 8&s 

*10. A person applies for 100 shares in a company of Bs 100 
each, paying a deposit of 20% of the value of the shares applied 
for. He is allotted 90 shares and is informed that the balance 
of his money would be adjusted towards payment of the allot* 
znent money at the rate of Bs 40 per share. He paid up the 
allotment money and the first call at Bs 20 per share, but has to 
borrow Bs 3 200 at 12% p.a. for 3 months to meet the calls. If 
he sells out 50 shares after 3 months at a premium of Bs 11 per 
share, and repays the loan with interest, find his profit, valuing 
his bolding at par. [Ant. Bs 454 

*11. The Indian Forest Products Ltd. was registered with a 
capital of B 9 60 00 000, and issued Bs 20 00 000 divided into 
40 000 shares of which 5 000 were subscribed by the promoters. 
The promoters paid their share money in full ; and the public 
applied for 18 000 shares, paying Bb 5 per share with application. 
When the allotment money of Bs 15 per share was realised, 
it was seen that 39 applications for 480 shares had not been 
followed up ; and they were forfeited. The first call of Bs 10 per 
share was met in full; but the next call of Bs 10 per share was 
paid on 16 843 shares only. Write down the Nominal, the 
Issued, the Subscribed, the Called-up and the Paid-up Capital. 

Determine the rate of dividend that may be declared with 
profits amounting to Bs 28 618 available for the purpose. [Ant. 8% 

*12- The Capital of a Company is made up as follows ; 

90 000 Ordinary shares of Bs 100 each fully paid up, the 
maximum dividend payable on whioh is 12%. 

* 6 000 Deferred shares of Bs 100 eaoh also fully paid up. 

10 000 Preference shares pi Bs 100 each carrying 6 % p jl 
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It now issues 1000 new Ordinary shares of Be 100 eaob 
issued at a premium of Rs 20, whiob are immediately subscribed 
and fully paid up. Distribute a profit of Bs 483 700, setting 
aside a sum of at least Ra 46 658 for Reserves. 

% [A ns. 35% on Deferred Share* 

*18. The share capital of a oompany is made up as 
follows:— 

15 000 Ordinary shares of Rs 100 each ; Rs 10 lakb 
6 % Preference shares of Bs 100 eaoh ; 5000 Cumulative Preference 
(5%) shares of Bs 100 eaoh (Bs 50 paid up). The Court sanctions 
a reduction of oapital on the following basis :— 

(i) The unoalled oapital is to be cancelled. 

(ii) Preference shares to be converted to Rs 50 fully paid up 

shares. 

(iii) Ordinary shareholders to get a refund of Rs 60 on each 

share in cash. 

The value of each share is to be correspondingly reduced in 
respect of Preference stocks; and the ordinary share is to be 
changed into Bs 100 shares (Rs 60 paid up). 

Divide the next year’s profit of Rb 80. 000. 

[Ans. Dividend on ordinary stock 5% 

:: 14. The reserve fund of a company has accumulated to 
Rs 1,30,000, and is to be partly distributed in the following 
manner : 

Bs 30,000 in the shape of bonus to Bs 1,00,000 deferred stock. 

Bs 30,000 in paying up the final call on Bs 1,00,000 ordinary stock. 
Bs 20,000 capitalized by the issue of a Bs 100 fully paid up 

Preference Share to every holder of 5 Rs 100 Preference 
shares of total value Bs 1,00,000 

What are the new stocks of the three kinds ? Discuss the 
effect of this distribution on future dividends. 

*15. A Motor-car Company offers for subscription :— 

1,00,000 Ordinary shares of Be 1 each, and 1,00,000 
7% Preference shares of Be 1 eaoh. The Company, although 
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anticipates profit of 3as per mile ran per day, is content to 
estimate a profit of 2as per mile per day with runs of 100 miles 
per day for eaoh of 10 motor oars and an average of 300 days 
to the year. Calculate the net estimated profits. At the end 
of the year the Company finds that its estimates for administra¬ 
tive expenses and profit of 3as per mile ran are oorreot. What 
dividend did it pay on the Ordinary shares, if Bs 20,000 was 
placed in the Reserve fund ?—P. S. C. 

*16. Study the division of profits and the growth of the 
Reserve and changes in the rates of dividend of a Joint Stock 
Company with a fully paid up Share Capital of 50 000 ordinary 
shares of Rs 10 eaoh, of Rs 20 000 6% A. Preference Shares, 
and of Rs 30 000 6% B. Preference Shares (Cumulative). 
Undistributed balances are also to be transferred to Reserve. 
The profits were as follows : 



Profit. 

Transfer to 


Profit. 

Transfer to 



Roser?e 



Reserve 


Rs 

Rs 


Rs 

Rs 

1927 

3 625 

3 000 

1930 

38 635 

5 000 

1928 

18 528 

4 000 

1931 

44 486 

6000 

1929 

28 428 

4 500 

1932 

58 648 

8000 


Winding up and Bankruptcy. A person, firm or oompany. 
unable to pay its debts, is said to go bankrupt; when its affairs 
are wound up. It sometimes happens that the affairs of a 
business undertaking are voluntarily wound up, e.g. at the death of 
a partner, or with a view to amalgamation. In all such oases, a 
person is placed in charge of this work, who is known as a 
Receiver or a Liquidator. His duty is twofold ; he acts as a 
trustee of the creditors in realising assets and in distributing the 
prooeeds equitably among them in accordance with their claims 
and legal rights, and on the other hand, he acts on behalf of the 
proprietors in their best interests. 

§ A Joint Stook Oompany may be wound up voluntarily; when, 
for example, it is unable to pay its dues, or, when reconstruction 
or amalgamation is in view ; or, it may be wound up by order of 
|be Court on, the application of ^editors who cannot be paid. 
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The assets are realised at the best prices, these including all 
properties, movable and otherwise, goodwill eto. Moneys due 
from debtors are realised, although a portion thereof usually turns 
out to be bad ;.and lastly, all balances of share money due from 
the shareholders are called up. A liquidator is given extensive 
powers to do these acts. 

§ When the assets are less than the liabilities, the net proceeds 
thereof are distributed amongst the creditors, after meeting the 
expenses of liquidation, rateably with the amounts due to them. 
When the assets exceed the liabilities, the creditors are paid in 
full, and the balances handed over to the proprietors. The 
surplus is divided amongst partners in the manner provided for 
in the Partnership Deed. The shareholders of a Joint Stook 
Company have usually varying degrees of preference in the 
matter ; e.y. preference shareholders have usually a prior olaim to 
ordinary shareholders. 

§ In the case of winding up or bankruptcy, a distinction is 
made between different classes of creditors. A creditor, who 
holds a lien against any asset under a registered deed, releases 
the property only after satisfying himself. A creditor whose 
dues represent the result of the risk he undertook in entering into 
business relationship with the bankrupt is not entitled in equity 
to the same privileges that are enjoyed by a creditor to whom 
money is due in consideration of servioes rendered, without 
the implications of business risks. Thus a merchant selling 
goods to a bankrupt on credit with a view to making a profit on 
the transaction, does so at some risk ; but an employee, who 
puts in hard labour with a view to earning his bread, takes on 
himself no risks of the business. 

The law, therefore, lays down a list of persons who are to be 
regarded as Preferential Creditors, who have to be paid in full, if 
possible, before the ordinary creditors can be paid rateably. If the 
assets realise an insufficient amount, the law provides• for some 
order of preference, even amongst the preferential creditors i 
those having the same position in the order having a right to an 
equitable distribution in case of need. 
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Government dues are always preferential, after the liquidator's 
expenses have been met in full. Proteetion is given to public 
utility companies, municipalities etc. by way of plaoiog their 
names in the list of preferential creditors. It is obvious why all 
expenses incurred by the receiver or the liquidator, consequent on 
the winding up, are a first charge on the realisation of the assets. 

The following gives an idea of the sequence of priority of 
creditors* after Liquidation expenses have been met in full. 

Class I. (a) Revenue, Rates and Taxes etc. due to Govern¬ 
ment or a Local Authority ; t.q. Municipality, 
District Board eto. 

(6) Salaries and wages due to employees, up to the 
last 4 mouths, not exceeding Rs 300 and 
Rs 100, respectively, in any one case ; also 
rent for 1 month. 

(c) Workmen's Compensation. 

(d) Employees’ Provident Fund etc. 

Class II. Seoured Creditors, as Debenture-holders, etc. 

Class III. Ordinary Creditors. 

It will be noticed that the effect of paying out liquidation 
expenses is to reduce assets only ; whereas the effeot of paying 
preferential claims in full is to reduoe' liabilities to the same 
extent as the assets. 

The dividend is the rate at whioh assets available are finally 
distributed amongst the ordinary creditors. It is also used to 
describe the amount reoeived by a creditor from the assets of a 
bankrupt. The rate is usually declared as a money-rate. 

Illustrations 

1. A person goes bankrupt for Be 3814 13»b and has assets 
of the value of Bs 1686 10as. .If Bs 686 of the liabilities be 
preferential, find the dividend that may be paid. How muoh 
will * creditor receive ont of a olaim for Bs 638 ? 

Assets Bs 1586 10m Liabilities Bs 3814 13as 

Preferential olaim 686 _Preferential clai m 686 

Divisible Assets Bs 901 10m Outstanding Liab. Be 3139 ISas 
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Dividend- 11 16m m Be! 


14426 
81297 5 


aa/Ra 1 




-4as 7p in Re 1. 


Creditor for Rs 538 gets : 

«jjfj 134 8as 

j Re 16 13as 

lp Rr 2 ISftR 

® Re 1 Rs 154 2as 


. 2. A receiver is appointed to take charge of a bankrupt’s 
estate on a remuneration of 5% of the gross realisation plus Rs 25 
per month for office expenses. The assets altogether realised 
Rs 15862 12as, from which the auctioneers deducted their oharges 
to the extent of Rs 738 4as. If the liabilities amount to 
Rs 21131 5as 9p out of which claims for Rs 5131 5as 9p rank as 
preferential, determine the dividend that might be paid, taking 
into aocount the payment of office expenses for 8 months. 


Assets . Rs 15862 12as 

less Auctioneers’ oharges ... _ 738 4a s 

Rs 15124 8as 


less Receiver’s charges 

@ 6% on Rs 15862 12as Rs 793 2as 3p 
Office expenses 

@ Rs 25 p.m. for 8 months Rs 200 0a Op 
Assets available for distribution Rs 14131 5as 9p 
Preferential claims 5131 5 9 

Net assets for distribution 


Liabilities Bs 21131 5&s 9p 

Preferential c l aims Rs 5131 Sag 9p 

Outstanding Liabilities 


Dividend - 


Rs 9000 


Bs 16000 
-9as in Re 1. 



Rs 9000 

Ra 16000 
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8 . A person goes bankrupt for Be 59704. Among bis assets 
are included Bills Receiveable to the extent of Bs 42680 of which 
10% is not realised, the rest of the assets realising Bs 6716. If 
the receiver's expenses and oharges amount to Bs 6813, find the 
loss sustained by a creditor who puts in a claim for Bs 6350. 


Assets: 

Bills Beceivable Bs 42 680 
less 10% bad 4 268 Bs 38 412 

Other assets 6 716 

Rs 44 128 

Beoeiver's oharges & expenses 6 818 

Assets available for distribution Rs 37 316 

Liabilities 59 704 


Dividend - x ig a e in Re 1 

ms 

- lOaa/Re 1 

Loss on a claim — 6as/Re 1 
Lobs on a claim for Rs 6 850 @ 4as/Re 1 Rs 1587 8as 
„ „ „ „ @ 2 as/Re 1 R a 793 12as 

Total loss on claim.. .Rs 2381 4aa 

Examples 20 

1 . Oaloulate dividends on the following ordinary claims 
obtaining rates of dividend to the nearest hundredth of a pie : 

Assets Liabilities A Claim 

(i) Rs 35000 Rs 58615 Bs 6316 

(ii) Rs 18615 8as Rs 43603 lOas Rs 7086 

(iii) Ra*42308 6as 9p Rs 83815 4as 9p Re 6783 8as 

(iv) Rs 13565 6as Ra 64303 lOas 8p Bs 4614 6as 

' (v) Bs 64817 3as Bs 165602 ISas Be 9095 

[An*. 9as 6'65p ; 6as 9‘97p ; 8as 0'92p ; 3aa 4'50p ; 6as 8‘15p 

in the rupee. 

[Be 3770,15as ; Bs 3025 Sas ; Bs 2919 7as ; Bs 973 5as ; 

Bs 3559 ISas. 
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2. A dividend was declared at Sas 9'5 pies in the rupee by 
the reoeiver of a bankrupt estate. Assuming that the liabilitiea 
amounted to Be 51865 5as, what must have been the assets if 
the receiver's expenses amounted to Bs 2616 9&s ? 

[Ant. Bs 14786 la 8p 

8. Write up a Table of Nine Values for tbe dividend la 8'8p 
in the rupee and ascertain the payment that will have to be 
made to tbe creditors for tbe amounts given below : 

Bs 685 ; Bs 318 12as ; Bs 5784 6as ; Bs 10876 5as 6p ; 
Rs 8008 2 &b 9p. 

[Ana. Rs 56 6as ; Rs 26 Sas 9p ; Re 476 ; Bs 695 0a 0p ; 

Rs 247 6a B 9p 

4. A first dividend of Sas 4p in the rupee was deolared by the 
reoeiver of a bankrupt’s estate, tbe claimB against wbioh amounted 
to Bs 15180. The receiver's charges including his office expenses 
ate. amount to Bs 1175. If the assets realised Re 7500, at what 
rate will the second and final dividend be paid ? 

[Am. la 4p in Be 1 

5. A person goes bankrupt for Rs 42360. His assets realise 

Bs 15 840. If the receiver's expenses be Bs 2602 6as, find the 
lividend. [Ant. 32% 

6 . The assets of a bankrupt realised Bs 52865. The claims 
igainst tbe estate amounted to Bs 180613 12as, of which 
Bs 16985 12as was directed by the Court to be paid in full. At 
what rate in the rupee will the other claimb be paid ? 

[Am. 3as 6'648p 

7. The liabilities of a bankrupt were Bs 136000 and his 

assets were estimated at Bs 97500. The creditors reoeived a 
irst dividend of 8as in the rupee. On being wound up the assets 
realised only 85% of the estimated amount and the legal expenses 
absorbed 12i% of the sum realized. What additional amount 
n the rupee should the creditors receive ? What total Suns 
ihonld a creditor for Bs 27500 receive, assuming that he has 
10 preferential claim ? —I. Com. 

[Am. 61 pies in Be 1 ; Bs 14663 la 6p 


10 
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8. If a bankrupt pays 16s in the £ on l-rds of his debts and 
14s in the £ on the rest, he has £3 too little, but if he pays 14s 
in the £ on }-rds of his debts and ISs in the £ on the rest, he 
would have £6 left ; find his assets. -r-I. Com. [Am. £480 

8 . The debts of a bankrupt amount to £2134 10s 6d. His 
assets consist of property worth £916 15a 4d and of a bill for 
£513 due 4 months henoe, simple interest being reckoned at 
4% p. a. How much in the £ (to the nearest penny) can he pay 
to his creditors V —I. Com. [Am. 13s 4d/£l 

10. A debtor can pay 17s 6d in the £ ; but if the creditors 

would take 20% off their dues, he could pay them and have £45 
left. What is the amount of his debts, and what is the value 
of his assets ? —I. Com. [Am. £600 ; £525 

11. The assets of a bankrupt realised Bs 11865. Claims 
were submitted and accepted for Bs 81636. Calculate the 
dividend correct to the tenth of a pie. [Am. 2as 3‘9p in Be 1 

12. A bankrupt fails for Bs 143606. His assets are 

estimated at Bs 98972. A first dividend at the rate of 23 pies in 
the rupee is paid. On the estate being wound up the assets 
realise 90% of their estimated value and the expenses of 
realization absorb 15% of the realized value. How much in 
the rupee can be paid as final dividend ? —I. Com. 

[Am. 6as 6'22p/Be 1 

18. A bankrupt haB book debts equal in amount to his 
liabilities, but on £3000 of such debts he can recover only 9s 8d 
in the £, on £1200 only 5s 7d in the £ ; the expenses of the 
bankruptcy amount to £1063 15s ; he can only pay 10s 9d in 
the £. Find the amount of his debts. —1. Com. [Am. £7500 


• 14. A bankrupt’s debts amount to £3675, and the dividend 
is reduced from 3s to 2s 6d by the admission of a claim to 
preferential rank. What was the amount of this claim ? 

—I. Com. [Am. £105 
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*15. The hooka of a firm showed that the aaaeta were 
represented by the following: 

Gash ... ... Re 10615 ISae 8p 

8tock ... ... Ra 18008 5aa 

Bills Receivable ... Re 7838 10aa 

The liabilities were ascertained to be aa under : 

Salary to employees (2 moa.) Re 4800 
Municipal Tax (3 quarters) 315 

Eleotrio Supply Charges ... 56 

Seoured Creditors .. 18918 

Sundry Creditors ••• 67514 

Daring tbe progress of the liquidation the following expenses 
were incurred by the liquidator : 

Legal Expenses ... Rs 648 12as 

Office Expenses ... Rs 1530 

Tbe liquidator's fees amounted to Rs 4000. Find tbe dividend 
that eould be declared, if the outstanding bille were realised 
in full. [4ns. la 6'6p in Re 1 

*16. The realised value of tbe assets of a company in 
liquidation amounts to Rs 2 00 000. The preditora, amounting 
to Rs 412 000 include —(i) Cesses and Rates payable to the 
Calcutta Corporation Rs 2000 ; (ii) Salary for 3 months to 
5 clerks at the rate of Rs 550 each per month ; (iii) Wages to 
10 foremen for the last 3 months at the rate of Rs 300 each per 
month. Find the amount received by (i) the Calcutta 
Corporation ; (ii) each clerk (iii) each foreman ; (iv) each of tbe 
other creditors. Assume that salaries for service rendered to 
the oompany within the 2 months next preceding are preferential 
up to Bs 1000 in each case ; and wages in similar oases up to 
Be 600 in each case. —I. Com. 

Unt. Bs 2000 ; Bs 1306 8as; Rs 668 ; 47% 
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*17. In oourse of the liquidation of a firm’s business, the 
liquidator realised : 

Value of stock Bs 383684 less brokerage © 5%- 

Sale of kilns etc. 56300 „ „ © 10% 

Furniture & other • 

Movables 10545 „ auctioneer's obarge © 3% 

His list showed that preferential olaims amounted to 
Bs 175000 ; and sundry creditors claimed Bs 303545. His 
charges and offioe expenses, legal expenses and incidental charges 
amount to Bs 15535. If be bad* already declared an interim 
dividend of la in the rupee, what would be the Becond and final 
dividend ? [Am. llaB 4'56p in Be 1 

18. A dividend at the rate of 5as 6'3p in every rupee was 
declared in favour of the creditors of a bankrupt estate. Find 
how muoh will be reoeived by creditors whose olaims against 
the estate were accepted for (i) Bs 3500 ; (ii) Bs 5684 6as ; 
(iii) Bs 10681 3as ; (iv) Bs 7321. 

[Am. (i) Bs 1208 9as 6p ; (ii) Bs 1962 14as 3p ; 
(iii) Bs 3688 5as 6p ; (iv) Bs 2528 0a 6p. 

*19. An application of a creditor to treat his olaim of 
Bs 81584 as preferential, was decreed by the Court to rank as 
preferential up to Bs 41589. If the assets available for distri¬ 
bution be Bs 78614, and the olaims totalled Bs 250000, bow 
would the dividend be affected 7 

[Am. Dividend reduoed by 2as 2'2658p in Bupee 1. 

20. An interim dividend was paid to the creditors of a bankrupt 
at the rate of 4as in the rupee. On realisation of all assets, 
and after payment of the above dividend and the liquidator’s 
expenses, it Vas found that a further sum of Bs 12185 10as was 
still availabls for distribution amongst the creditors whose claims 
amounted to Bs 87350. Find the final dividend ; and ascertain 
the loss sustained by a creditor for Bs 16875. 

Unr. 2as 2'78p in fie 1; Bs 9692 0a 9p 

21. If the reoeiver could finish the work of a liquidation of an 
estate within 6 months’ time, thf creditors could get lOas 6p in 
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the rupee. Bui the liquidator haring taken 6 months more to 
finish his work, the increased expenses reduced the available 
assets which oould in the end pay only 9as in the rupee. What 
were the liquidator's monthly charges, if the liabilities amounted 
to Be 50000 ? [An*. Bs 781 4as per month 

22. The admission of a olaim for Rs 3854 6as to rank as 
preferential resulted in the declaration of a dividend at the rate 
of 4as in the rupee. If the liabilities of the bankrupt amounted 
to Bs 44074 6as, what was the value of his assets ? 

[Am. Bs 18909 6as 

22. The admission of a olaim to be treated as preferential 
reduced the dividend from 3as 6p in the rupee to 2as 9p in 
the rupee. If the liabilities amounted to Bs 64000 and the 
liquidator's charges were agreed at Bs 4000, what was the value 
of the assets, and the amount of the preferential olaim ? 

[ Am . Rs 18000 ; Bs 3622 lOas 8p 

*24. The following schedule of fees was sanctioned for a 
receiver for winding up a business : 

Commission on Sale of Stock-in-tade, 

Plant, machinery etc. @ 10% 

H on realisation of outstanding bills @ 5% 

t, on realisation of other assets @ 4% 

Charges re payment to creditors on actual disbursements @ 1% 

Offioe expenses for 6 months @ Bs 150 per month. 

In course of liquidation legal expenses etc. amounted to 
Rs 5600. Ascertain the dividend payable on claims amounting 
to Bs 65000, if the assets were as under : 

Cash in hand and at Bank ... Be 8500 

Plant, Machinery, Stock-in-trade etc. 43650 

Motor Lorries, Furniture etc: ... 8315 

Bills Beoeivable . M ... 10816 

j 

[Ant. 14m 4*74p in Rape* 


4 
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*25. The following figures of the assets and liabilities of a 
firm are ascertained from the books : 

Asset* : Liabilities : 


Cash 

Rs 6835 

Wages A salaries Bs 13814 

Land Sc Bldgs. 

15348 

Rates Sc taxes 

31-8 

Furniture 4 Fixtures 

3865 

Telephone charges 

33 

Stock-in-trade 

2100 

Secured Creditors 

5210 

Plant Sc Machinery 

18615 

Bills Payable 

37060 


Assuming that the assets were realised at their book values 
less collection and auction charges (except on cash) amounting 
to 10% thereof, find the dividend that might be declared after 
setting aside a sum of Rs 4875 for liduidation expenses. 

[ins. 8as in Rupee 

*26. In a partnership business A ’s share is 4 times that of B~ 
On the death of A the business is wound up by a receiver who 
ascertains the position of the firm as under : 

Assets Liabilities 

Stook-in-trade Bs 44500 Mortgage ... Be 25000 
Furniture Ac. „ 2000 Interest on above „ 1350 

Sundry Debtors „ 21600 Sundry Creditors „ 21800 

On winding up Bs 2600 of the firm's dues beoome unrealis- 
able ; and creditors to the extent of Bs 10000 were induoed to 
accept 75% of their dues in full settlement. The stock-in-trade 
realised 20% less than the book value ; furniture Ac. realised 
Bs 2400 less 10% auction charges. Distribute the balance of the 
assets amongst the heirs to A, and B t after meeting the 
Receiver’s expenses amounting to Bs 1560. 

[Ans. A 's heirs...Bs 15640 ; B ##4 Rs 3910 

% 

§ Discounting of BUia. When goods are sold abroad on 
D/P terms, the documents of title to the goods—the Bill of 
Lading, Marine Insurance Policy, along with the Invoice— 
are handed over to the importer only on payment in full of the 
value of the Bill of Exchange drawn on him. When, however, 
they are handed over to him on his aooepting the Bill—on D/A 
terms, the exporter has to wait Jor a reasonable time before 
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he expeots payment. This may be anything up to 6 months, 
depending on the onstom of the trade. Meantime, the exporter 
fmanoee himself by discounting the Bill with a Bill-broker or a 
Banker. The exporter is naturally prepared to make some 
saorifioe to get payment on his bill; on the other hand, the Bill- 
broker, who is prevented from investing his funds to the extent 
of bis payment to the exporter against the Bill during its tenure 
expeots some remuneration for the service that he thus renders 
to the seller. This remuneration is called the discount, and 
represents the differenoe between the value of the Bill and the 
money paid against it, which is known as the present value of 
the Bill. 

In theory, the Bill-broker will see how much every Rs 100 
that he advances would amount at the market rate of interest 
at the end of the remaining tenure of the Bill. Thus, if the Bill 
has to run another 3 months (plus 3 days of grace*) and the mar¬ 
ket rate of interest is 4% p.a., bis Re 100 will amount to Rs 101 
at the end of the period. He will, therefore, be prepared to pay 
Ks 100 on a Bill for Rs 101 maturing in 3 months. 

This differenoe of Ro 1 is called the Theoretical or True 
Discount (T. D.) f and Rs 100 the True Present Value (P. V.) 
of the Bill for Rs 101 (B. V.). The T. D. is thus equal to the 
interest on the True P. V., and the Bill Value corresponds to the 
amount of the P. V. 


Illustration 


A Bill drawn on 1st January 1937 for Rs 60274 to mature 
3 months after date is discounted on the 13th February 1937. 
What is the true discount on the Bill, if the rate of discount 
be 4% ? 


Bill drawn 
Tenure A Grac e 
Bill matures 
Bill discounted 


1. 1. 1937 

_3.jh_ 

4. 4. 1987 
13^2,J937 


Remaining tenure 60 days 

* In America no days of grace are allowed, and the year is taken to be ol 
860 days ® 80 days for each month. 
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Now, if P. V.-100 

Discount (- Interest on P. V.) *548 ? 

•nd B. V.-100*548 % -> Ba 60274. 

Discount — Ra 274. 

§ The Banker or the Bill-broker, however, does not make his 
calculation on this complicated basis of true discount. He 
deducts discount, which is known as the Ordinary or Banker's 
Discount, which is equal in value to the interest that would be 
earned by the amount of the Bill (B. V.) during the remaining 
tenure of the Bill (plus 3 days of grace) at the rate of discount. 

Banker's Discount (B. D.) is thus equal to the interest on 
B. V. and the Banker’s Present Value is the difference between 
B. V. and B. D. 

B. D. “ interest on B. V. 

*■ interest on (True P. V. + T. D.) 

- interest on True P. V. + interest on T. D. 
-T. D. + interest on T. D. 

B. D.-T. D.-interest on T. D. 

That is, the Banker really charges more than the theoretical 
discount. 

Unless definitely stated otherwise, discount is always to be 
computed as Banker's Discount. 

Illustrations 

1. Calculate Banker's Discount in the above example. 

B.V.-Rs 50274 

B. D. (»Intt. for 60 d/s at 4%) - Rs 275 8as. 

2. The difference between the true end the banker’s discount 
on e bill is 1 shilling, the tenure being 1 month end the rete 6%. 
Find the value of the bill end the banker's present ▼aloe. 

From the formula la •* difference between B. D. and T. D. 

** interest on T. D. for 1 mo. <S| 6% p.a. 
— interest on T. D. & k% 
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T. D.- £10 
TrneP. V. - £3000 
4 B. V.-£2010 

Also, B. D.- £ 10 1 b 

.'., Banker's P. V.- £1999 19s 

8 . Oaloulate discount on a bill for £300 acoepted on March 16 
at 2 months after sight, discounted on April 14 @ 24% p.a. 


Bill acoepted 

16. 3 

Required discount 

Tenure & Grace 

3. 2 

- Intt. on £300 

Bill due 

19. 5 

@ 24% p.a. for 

Bill dipoouuted 

_14..4 

35 days. 

Intervening period 

35 days 



Applying the 3rd, 10th and 10th Buie, discount - 14s fid 
oorrect to the nearest penny. 

4. A bill is due to be paid after 73 days. The difference 
between the true and banker's discount on the bill works out at 
2 annas only at 24%. Find the value of the bill. 

24% p.a. for 73 days is equivalent to a rate 4%. 

.'. Difference between T. D. and B. D. @ J% - 2aa 
Interest on T. D. at this rate - 2as 

.*. T. D. - 2as x 200 - Bs 25 — Intt. on true P. V. 

• \ True P. V. —200 x Bs 25 - Rs 6000 
Bill value-True P. V. + T. D. - Rs 5025. 

5. The true discount on a bill payable after 57 days at 4% is 
Rs 25. Find the value of the bill. 


If P. V. of Bill be 100 

T. D. ... 62466 

and B V.... 100*62466 


Rs 25 
? 


?-Ba 


100 62466 x 25 
'62466 


- Bs 4027 ai 


Note tbat the T. D. on 100 is obtained by the 3rd, 10th and 
10th Bole. 
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Examples 21 


Find Banker's Discount on the following Bills : 



Bill 

Date 

accepted 

Tenure 

Rate Date 

of Disot. DlioonnUd 

1. 

Rs 6486 

5. 9. 35. 

3 mos. 

4% 3. 10. 35. 

[Ans. Rs 46 14 as 6p 

2. 

Rs 3463 10as 

4. 6. 35. 


3% 8. 8. 35. 

[Ans. Rs 17 la 3p 

3. 

Rs 8348 12as 

2. 2. 35. 


21% 21. 2. 35. 
[Ans. Rs 24 9as 6p 

4. 

Rs 16416 4as 

3. 3. 36. 


3% 6. 4. 36. 
[Ans. Rs 82 5as 

5. 

£3075 10s 

15. 6. 36. 


4% 5. 7. 36. 

[Ans. £25 5s 6fd 

6. 

Rs 8346 has 

3. 12. 84. 


4% 7. 1. 36. 

[Ans. Rs 81 6as 9p 

7. 

£9835 3s 

9. 10. 85. 


3% 2. 1. 36. 

[Ans. £8 Is 8d 

8. 

Rs 1>>346 3as 

15. 10. 36. 

4 

5% 19. 11. 36. 

[Ant. Rs 191 4as 9p 

9. 

Rs 2528 2as 

4. 2. 37. 

3 

4% 23. 2. 37. 

[Ans. Rs 20 3as 6p 

10. 

Rs 6469 10as 

6. 1. 37. 

2 

4% 2. 2. 37. 

[Ans. Rs 24 13&s 

11. 

A bill for £531 

6s 6d was 

accepted 

on the 26tb January 


1937 at three months after sight. What will be the present value 
of the bill on the 8th February following, the rate of discount 
being 51% ? * [Ans. £524 18s 4|d 

18, A bill for £635 11s 6d maturing on the 28th May 1937, 
is diseonnted on the 3rd March 1937. Wbat will be the banker's 
charge at 31% ? [Ana. £5 4s lOd 

18. Oaioulate the difference between the true and the banker's 
discount on a bin for Re 5536 payable in 4 months' time at 6%. 

\v **• [Ans. Bs 2 2a# 9j> 
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14. II the difference between the true and banker’s discount 

on a sum due in 4 months at 8% is Bs 10, find the amount of the 
bill. —I. Com. [Am. Bs 101000 

15. A man agrees to pay Bs 3000 for the lease of a house 
dating from June 24tb, and to pay for the same on April 21st, 
subject to a discount of 3% p. a. How muoh should be pay, and 
what is the difference between true and commercial discount ? 

—I. Com. [Am. Bs 1989 7as 8p ; lip. 

18. A banker discounts a bill whioh has 25 days to run 
before it is legally due at 5i\r% P- a. This discount amounts to 
£1 Oe 3d. Por wbafc sum was the bill brawn ? —I. Com. 

[Am. £292 

17. A Bill for £713 15s was drawn on 3 April and made 
payable 3 months after date. It was discounted on 16 April at 
4}%. What was the discounted value of the Bill ? —I. Com. 

[Am. £706 18s 8jd 

18. A Bill drawn on July 10 and payable 3 months after date 
was discounted on July 25 at 4%, and the sum of money paid 
was £452 13s lOd. Por what amount was this bill drawn ? 

—I. Com. [Am. £466 13s lid 

19. Two bills for equivalent amounts are due, one on the 13tb 
September 1937 and the other on the 4bh November 1937. The 
rate of disoount in the country in which the first bill is payable 
is 5% ; and that in the second country in which the other bill is 
due is 4%. Which bill should be discounted on the 4th July 1937 
for preference ? Wbat will be the difference on realisation ? 

[Am. $% less on second Bill 

20. An exporter draws three bills : Bs 2500 for 3 months* 
Bs 3000 for 6 months, and Bs 2000 for 4 months, on the 16tb 
March 1936. He advises his bankers in the three different 
countries of export to discount the bills on the date of their 
acceptance at current rates. The bills are accordingly discounted* 
the first on the 81st March 1936 at 2j% ; the second on the 
13tb April at 3% ; and the third on the 3rd April at 2f%. What 
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48 the total value of the remittances that he receives on these 
4>ills ? Answer to the nearest anna. [An*. Be 7431 

21. A Bill for $780 00 dated the 5th May 1936, payable in 
<6 months with interest at 6%, is discounted at 6% on the 
3rd August 1936. Find the proceeds. (No graoe is allowed in 
American Home Trade and a month is taken to be of 30 days). 

[An*. $79108 

22. A buyer unable to pay the cash price of £584 2s. of 

certain goods makes out a bill payable 3 months after date, 
which will realise this amount if immediately discounted at 4%. 
Find the value of the bill. [An*. £590 

23. Find the true discount on a bill for Rs 6030 drawn on 

the 4th October 1936 at 4 months and discounted on the 26th 
November following at 2i%. [An*. Rs 30 

24. Oaloulate the true present value of a bill for £504 15s 6id 

tdrawn on the 15th April at 6 months, and discounted 93 days 
before maturity at 8f%. [Ann. £500 

26. A bill for £264 6s 9d is retired on 16th March 1936. 
A true discount of £1 16s 9d is allowed at 34%. When was the 
tbiU due ? [An*. 25th May 1936 



SECTION EIGHT 

THE STOCK EXCHANGE 

§ Stocks, shares and debentures are transferable assets ; and 
they are dealt with on the Stook Exobange. The three important 
Stock Exchanges in India are located in Calcutta, Bombay and 
Madras. On the London Stook Exchange and in “Wall Street’ r 
(the popular name for the Amerioan Stook Exchange) as also in 
the different Bourses—important financial centres on the continent 
—extensive trading takes place in international securities. 

Members of the Stock Exchange act as brokers on behalf both 
of the buyer and the seller, and oharge brokerage at scheduled 
rates from both parties. The effect of brokerage is to increase 
the price of the stock to the buyer, or to reduce the rate at which 
proceeds are realised by the seller. The margin between the 
buyer's price and the seller's price represents profit to the broker 
or the jobber. 

§ In most of the advanced Stook Exchanges members aot 
merely as brokers. When they trade in securities they are 
known as jobbers . In India, however, no members are officially 
recognised as jobbers, and they act only on behalf of principals. 

When a broker doses a transaction on behalf of a principal, 
he sends a Contract Note (Bought Note 'or Sold Note) to him, 
setting forth the datails of the transaction together with his 
commission, indicating also the time of delivery. Between 
the members of the Stook Exobange, settlements take place 
periodically for adjustment of sales and purchases. In foreign 
stock exchanges the settlement lasts three days— 

(i) The Contango Day , when arrangements are made to 

carry over the transactions to the next settlement in 
anticipation of a more favourable market 

(ii) The Ticket Day , when the first seOsr and the last buyer 
are brought together for closing a transaction. 
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(iii) The Settlement or Account Day , when the actual transfer 
of securities takes place and accounts are finally 
adjusted. 

§ It may happen that the buyer cannot immediately take up 
the securities bought on bis behalf by bis broker. The broker 
finances himself by borrowing against the securities at a fair 
rate of interest. At the same time, he charges his party, the 
buyer, a higher rate of interest known as the contango for this 
accommodation. On the other hand, if the seller is unable "to 
deliver in time the securities contracted to be sold by him, the 
broker borrows the necessary securities from another, paying him 
a commission known as backwardation f and thus honours his 
contraot. 

§ The operators on the Stock Exchanges are either investors 
or speculators. While the investor's ohief concern is with the 
•safety of his investment aud the yield or return on his capital, 
the speculator tries to dear his profit on the fluctuations in the 
prices. The basic price of a security is regulated to a certain 
•extent by the investors ; but the operations of the speculators tend 
to produce all kind of fluctuations. The speculators ordinarily do 
not think of taking up or delivering securities and adjust their 
accounts with the brokers by realising or paying up differences 
in the prioes at which they were bought and sold. A speculator 
who persistently goes on buying in antidpation of favourable 
prices at settlement, is called a Bull or Tejiwalla ; and the 
Speculator who persistently goes on selling with a view to covering 
at a lower price is known to be a Bear or MandiwaUa. 

§ While Government Stooks, Municipal Debentures etc. are 
•quoted at so rojxoh per 100 stock, exclusive of brokerage, shares 
are quoted at so much on their paid-up values. Dividends are 
■declared either as a percentage on the paid up value of a stock 
or as a certain amount per share. 

§ In the case of Government Stooks the rate of interest is 
fixed, and the proportionate dividend actually earned to the date 
of purchase, but not paid, is also realised from the buyer and 
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paid to the seller. The right to reoeive the next dividend is 
sometimes transferred with a share to the next holder, who has 
to pay the seller the^estimated amount of the dividend in addition 
to the prioe. Such sale is known as a sale cum dividend (o. d.). 
From the investor's point of view, this addition may be regarded 
as a kind of temporary advanoe to the seller, whioh is realised as 
soon as the next dividend is paid. The amount of this anticipated 
dividend, therefore, does not affect the amount of investment, 
whioh is represented by the prioe inolusive of the brokerage. 
When the right to receive the next dividend is reserved by the 
seller, be is said to sell the share ex dividend (x. d.). 

§ Bearer Securities are transferable by simple delivery. 
Prize Bonds now issued by Government are suoh securities. 
Stock certificates are sometimes issued by Joint Stook Companies 
in lieu of shares, which are registered with the issuing authority. 
These represent the right to reoeive dividends in proportion to 
the holding. More frequently 8tooks are oertifioates of loans 
issued by Government, Bailways eto. and carry a guaranteed 
interest. Some holders of Government Stocks leave their Stook 
oertifioates inscribed with the Beserve Bank of India ; and 
interest warrants are forwarded to their registered address 
regularly. 

§ The prioes of stocks and shares are constantly varying. 
The speculator on the Stook Exchange takes advantage of these 
variations, earning the differences in pric* as his profit. The 
investor on the other hand has two chief considerations to make 
before taking up a particular stock or share—the safety of the 
capital invested, and the return on the investment. These are 
also extensively reflected in the prices quoted. In the case of 
Government Stocks and other gilt-edged securities, whioh assure 
the holder of perfeot safety of the capital invested, the rate 
directly depends on the prevailing money market rate. In India 
the 31% Irredeemable Government Stock faithfully registers the 
changes in the money rates under the operation of the Laws of 
Demand and Supply, and is known as the Barometer of the 
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Indian Money Market. The prices o! other Government Stocks 
also follow these variations, in consideration of the different 
rates of interest earned by them and the djfferent periods after 
which they will fall due for repayment. 

8hares, whioh are quoted on the basis of their paid-up values, 
register prioes depending on a large number of considerations, 
the chief among which is the probable dividend that will be 
earned by them. The comparative stability and reputation of 
the company, of its Managing Agents and the Directorate, among 
others, are also mirrored in the prices. 

A share is said to be at par when its faoe value and market 
value are the same. It is at a discount when the market value 
is below and is at a premium when it is above par, the premium 
and the discount representing the difference between the market 
and faoe values. 

The transfer of shares, it may be noted, comes under the 
operation of the Indian Stamp Act, the cost of the stamp being 
paid by the buyer. 

S In selecting an investment, apart from the question of the 
safety of capital invested, the investor looks to the yield on the 
particular stock, whioh is a measure of the income derived from 
every unit of Be 100 invested. Naturally, other things being 
equal, he will ohoose the one with tbe highest yield. The yield 
is calculated as Bate of Dividend x 100 Price of Stock. Yields 
are most easily compared on a graph paper on whioh points are 
plotted with the dividend and the price as co-ordinates. The 
inclination that the line joining the origin to each such point is a 
measure of the yield on that particular stock at the price. 

§ In India tbe highest rate of Income Tax, SO pies in 
the rupee plus surcharge, is deducted at source on dividends, 
unless they are declared free of the tax. When dividends of 
companies are declared free of income tax, the tax on the entire 
profit is deduoted before paying out dividends. 

V 

5 It may be noted that Government end other interest bearing 
•eenritita are not Usued in unite other than of multiple, of Be 100. 
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On the Indian Stock Exchanges, shares of different paid np 
values are UBoally dealt with in lots varying from 6 to 100. Thus 
share? with paid up value below Be 60 are normally dealt in in 
lots of 100, smaller lots (usually not less than 26) being regarded 
as odd lots. For Bs 60 shares a lot is usually 60 ; for Bs 100 
shares it is 26 ; and for Bs 500 shares and up, it is ordinarily 6. 


Illustrations 


1. A person’s investments are £780 each in the 3 per cents 
at 791 and in the 4 per cents at 978. On receiving the first 
year's dividend on each he sells out of the first stock at 96 and 
the second at par, and invests the entire amount, less expenses of 
sale amounting to £5 6s, at 6% p.a. Find the ohange in his 
income. (Brokerage on purchase t%) 




1 . 

2 . 


Investments : 

£780 ® (795 + 4) buys stock £780 * W 

•£975 stock 

Income @ 3% 

100 


£780 @ (978 + 5) buys stock £780 * 


974 


- £800 stock 


Income @ 4% 


Total income 


Realisations : 

£975 stock @ 96.£936 

£800 stock @ par .£800 

£1736 

Less Expenses £5 6s 

£1730 15s 

New investment : 


Net Realisation £1730 15s 

Add 1 year’s Interest 61 5 

• “* ‘ 

Total available for investment £1792 0s 


£29 6s 


£32 

* • w a a 

£61 6s 


New income @ 5% on £1792 
Original total income 

Increase in income (annual) 

■ 11 


£89 12s 
£61 6s 

£28 7s 
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2. Determine which of the following investments is the 
better : Rs 25 shares* on whioh Rs 20 has been paid up, selling 
at 224 and paying a dividend of 8% ; or, Re 100 shares, fully 
paid up, quoted at 1774 and paying 124%. 

Investment 1. 


Paid-up value of a share 

... Rs 20 


Dividend @ 8% 

... Re 1*6 


Price 

Investment 2. 

... Rs 22‘5 

/. Yield »711% 

Value of share 

... Rs 100 


Dividend 

... Rs 12'5 


Prioe 

... Rs 1775 

.*. Yield -7'04% 


First investment is better, the difference in return being 
'7%o on investment. 


8. A person sells £7000 stock in the 4 per cents at I02f and 

invests the proceeds in the 3 per oents at 74 1. Calculate the 

change in his income, brokerage being at 4%. 

£7000 stock realises 1025 less brokerage 4, i.e. 

, @ 1024... . £7175 

£7175 invested (& 744 plus brokerage 4, i.e., @ 75 

buys £7175 * 5, i.e., £95664 stock. 
Original income @ 4% on £7000 stock - £280 
New income @ 3% on £9566J stock "_£287 
Increase in annual income £7 


4. A person invests Rs 11600 partly in 4% stock @ 88 and 
partly in 6% stock at 120. What is his holding in eaoh, his total 
income from the investments being Rs 560 ? 


Yield on 1st stock 


i 

88 

22 


on 2nd stock - 


6 

120 

20 


and 


. ., 560 7 

average y*W “ ^gOO " 145 


Adjusting differences in yield, we get alter removing fractions, 


Bought Yi.ld 

Yield 

Av. Yield 

Did. 

^ Tlr 1 

290 

308 

11 

A i 

31> 


18 
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The amounts invested in the two stooks are in the ratio of 11 : 18. 

Amount invested in stock 2-Rs 7200 buying Rs 6000 stook 6% 
and » n » » 1 — Rs 4400 » Rs 


Hi 




5. A ten-rupee share is quoting at Rs 29 12 cum dividend . 
The dividend is Re 1 8as per share for the half year. Asoertain 
the yield on the investment, assuming that the rate of dividend 
is unaltered. 


Price c.d. Rs 29 12as 

Dividend_ _18 

Investment x. d. Rs 28 4as 

Annual Return 3 

. •. Yield % - 28 ^ 6 x 100 - 1062% p. a. a pp. 


8. An investor is prepared to invest Rs 16,500 in 4% Govern¬ 
ment Stook @ 1138. Determine the stook that may be purchased, 
and his annual inoome therefrom. Brokerage is at one anna per 
centum. 


Prioe inclusive of brokerage is Rs 113 tv for Rs 1( 
Value of stock that may be purchased 

- Rs 16500 x 


stock. 


1( ^t - Rs 14545,® stook. 


113ti 


11 


For obvious reasons he can get only Rs 14500 stock, as these 
stocks are not issued in fractions of Rs 100. • For this Rs 14500 
stock he actually pays @ 113i 7 « Rs 16,448 7as, and is left over 
with a balance out of funds available for investment. 

His income on Rs 14500 stock @ 4% - Rs 580 p. a. 


7. Dividends on 3i% Government paper are paid half-yearly 
on the 31st March and 30th September. On Aug. 3 a purchaser 
buys Rs 10000 of the stook at 94}. The brokerage is at 1 anna% 
with a minimum of Re 1. Find the amount payable by the 
buyer; and the amount of the interest received by him on 
September 30 following after dednotion of Inoome Tax & 30p in 
the Rupee. 
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Rs 10000 stock @ par cost Rs 40000 

. Less Discount @ 54% 512 8 

• • — ■ — > ■ * — • • -* ^ * ■■ — . .■ 

@ 944 'Rs 9487 8a 

Add Brokerage @ iV% 6 4 

Intt. from April 1 to Aug. 3 

inclusive (125 days) 119 1 4 

Total amount payable R s 9613 lOaa 

Half-yearly interest ® 34% p. a. 

on Rs 10 000 stock Rs 187 8aa 

Less I. Tax @ 24p...Rs 23 7as 

® _6p-v 5 14as 29 5as 

Net amount Rs 158 3as 

8. An investor desires to earn a minimum income of Rs 3000 
a year by investing a lakh of rupees in the following : 

34% Govt. Paper ® 97 1 (Bkge. 4) 

8% Preference Stock ® 207 (Bkge. 1%) 

Fixed Deposit in a Bank carrying 24% p.a. 

Distribute bis investments. 

Arranging the yields on the 3 investments with the average 
yield of 3% p.a., we obtain the proportion of money invested in 
three different ways by the Method of Mixture. 


Yields 

jVft 

Av. yield 

loO 

Difference 

Proportion 

7 

r\ 

v§u 

xi s 

13 

L) 

vSc 

Win 

30 


Investment in 34% stook should be Rs x 100000, 

Rs 14000 

Ditto in Pref. Stock...Rs U * 1.00,000, ks., Rs 26000 
Ditto in Bank Deposit...Re f * 1,00,000, s.e. 9 Rs 60000 

Although theoretically the solution is correot, it is unpractical. 
Sinoe the lowest unit of Government stook is Rs 100. and it may 
at best bo conceived that a jingle Preference share may be 




THE STOCK EXCHANGE 


165 

purchased (although practically the ordinary minimum dealt with 
on the Indian Stook Exchange is 25 shares, when the unit is 
Bs 100), the amounts indicated above cannot be absorbed in ftie 
purchase of complete units. 

Thus, Rs 14000 @ 98 would buy.Bs 14285$ stook. But as 
such stock is not available, be will have to take up Bs 14300 
(or Bs 14200)* stock ; and spend therefor...Bs 14014 

Also, Bs 26000 @ 208 would buy 125 shares of Bs 100 each. 
He should invest the balance of Bs 59986 by keeping it 
on fixed deposit witb the bank. 

Examples 22 

1. Find the cost of (i) Rs 15500 Government 8$% Stook at 
99$ ; (ii) Bs 8600 Port Trust Debentures at 113J ; (iii) Rs 18900 
4% Municipal Loan at 103$. 

[Arts. Rs 15441 Has ; Bs 9782 8as ; Rs 19561 Has 

2. Calculate the income from the following investments, 
deducting Income Tax at 26 pies in the rupee plus a surcharge of 
1 pie in every anna of the Tax. 

(i) Rs 5 600 & 3i% [Ana. Rs 167 4as 

# (ii) Rs 10 100 6i% [Am. Rs 560 3as 

(iii) Rs 18 600 <S 6J% [Am. Rs 1071 5as 

3. Compare the yields on the following : 

3$% Government Stock @ Rs 97 8as [Ana. 3‘59% 

3% * & Rs 83 12as [Ana. S'58% 

Dalhoueie Property Debenture @ Rs 102. \Ana. 5’39% 

4- If the 3$% Irredeemable Stock is quoted at Rs 98 8as, what 
would be a fair price of the 3% Irredeemable Stock ? [Ana. 84y 7 s 

5. A person holds Rs 15500 3$% Government Stook at 
Bs 99 14as. Should he transfer his holding to a Railway Stock 
paying dividend at 6% per annum for the last tee years, if it is 
quoted at Rs 133 5as ? What will be the ohange in his income ? 

[Ana. Increase in annual income Rs 163 8as 

•He should not however choose to take up Be 14200 stock, which gives a 
much higher yield than bank /interest, aa there would then be a o h a n oe of 
She total inoome getting below the minimum Rs 8000. 
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6. Compare yields on the following investments : 

# (I) 34% Stock @ Rs 98 14a8. Brokerage 1 anna %. 

(ii) 6% Debenture Stock @ Rb 132 10as. Brokerage 

Re 1 per Debenture of Rs 100 eaoh. 

(iii) 6% Preference Shares of Rs 25 each @ Rs 35 4as. 

Brokerage 8as per share. 

[Ans. 3 54% ; 3 74% : 4*20% 

7. A person holds Rs 100000 stock in the 84 per cents at 
774. He sells out and invests the proceeds in the 4j per cents 
at 924. If the brokerage on the first is at 2as %, and that on the 
second is at 4%, find the value of the stock and the change in the 
person's income. 

[Ans. Rs 83000 stock + ; Annual Income increases by Rs 235 

8. A person invested Rs 43700 in the purchase of 4% 
Improvement Trust Loan at 115, and sells out when the price 
goes up to 125, investing the proceeds in a 3% new issue at 96. 
What is the change in his annual income ? 

[.4ns. Decreases by Rs 20. 

9. A person has an annual income of Rs 212 8as from a 
holding in the 4j% stook. He is offered a price of Rs 120 if he 
subscribes to a new issue of 34% stock at par. Should he change ? 

[ifns. If he changes, annual income will diminish by Rs 2 8as 

10. The holder of Rs 100000 stock in the 3 per cents at 

Rs 91 10as (brokerage 4%) increases his income by Rs 1 000 a 

year by changing into an 8% Cumulative Preference Stock. What 

is the value of the new holding and the prioe of the stook, 

brokerage being 8as% ? [Ans. Rs 50000 stock. Prioe 1824 

♦ 

*11. A speculator starts with Rs 50500 invested in shares 
quoted at Rs 25 4as (Rs 20 paid up). In a few days the shares 
are quoting at Rs 28 12as, when he sells out. The expenses of 
the sale amount to Rs 305. He re-invests the net proceeds in 

a 

another share (Rs 50 fully paid up) quoting at 44. brokerage being 
at Re T per share. Ha then sells out making a clear profit of 
Be 406 ; and with the prooeeds bp* takes np a new Government 
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4% Load at par. He sails out again as soon as the stock registers 
a fall of 8as%, paying brokerage at A%. How mnoh does be 
make out of these transactions ? [ Ans . Bs 6776 

*12. An investor desires to put Rs 20000 in gilt-edged Btooks, 
so that he may make an average of 4% at least. If he ohofeses to 
invest about Be 5000 in 6% Port Debentures at 142J, and the 
balance in 3% Government Stock, what would be the maximum 
price he would be prepared to pay for the latter ? I Ans. Bs 71 18as 

*13. An Insuranoe Company, holding 5% Tax Free Government 
War Loan of the value of Rs 256000, tenders its entire holding 
at the price * of 123} in subscription to a new 4% issue at par. 
What is the value of the new stock and what is the change in 
the net income from the investment ? Calculate income tax at 
26 pies in the rupee plus a surcharge of 8k % thereon. 

[Ans. Stock Rs 316800. Decrease Rs 1987 a year 

14. A bank buys equal stocks in the 4k per cents at 117 and in 
the 5 per cents at 130 and obtains a total return of Rs 46800 from 
the investments in course of 12 years. What waB the total 
investment ? What is the average yield on tho investments ? 

[Ans. Yield-3}i%. Investment Rs 101400 

15. If the four per cents are quoting at 105}, what should 

be the price of the five per cents on the hasis ot yields on the 
investments ? [Ans. 132A 

16. A person sells out Rs 6900 stock of one kind at 117k, 

and Rs 5800 stock of a different kincf. With the proceeds 
he buys Rs 10000 stock at 146 (brokerage i%) after meeting 
expenses amounting to Rs 49 in respect of the sale. Find the 
price at which the Beoond stock was sold. [Ans. 113 

*17. A person hands over Rs 17600 Bfcoek at 88 and Rs 8300 
stock at 96i to his brokers, and instructs them to purchase with 
the proceeds Rs 25000 8bock in Port Debentures at the best 
price of the day. The brokers send him the desired stock and a 
cheque for Be 2463 3as being tbe balance after deduction of their 
charges amounting to Be 86 la. What was the pries of the 
Debentures ? [Ans. 83f 
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18. What would be the eh&nge in a person’s annual income 
who oonverts £5850 in the 3 per cents at 108f to buy into a 
Debenture Stock at 1171, and sella it later at 94 to buy a new 
stock carrying 4 % at 83 ? [Ans. Income increases by £58 10s 

i 

*18. On retirement a person’s savings amounted to £26 488. 
He desires to invest the money to assure himself of an annual 
income of at least £1258. Part of it he accordingly invests in the 
3} per cents at par, and the balanoe he lends out on mortgage 
at 9% per annum. How is the investment distributed ? 

[4ns. Min. yield 4f% p.a. ; £6020 on Mortgage ; £20468 in stock 

"20. A superannuated person is granted gratuity and 
provident fund savings amounting to Rs 45600. He intends to 
invest just as much of this amount (in units of Rs 500) in 4% 
(Government Stock at par as would yield him an annual income 
of at least Rs 1400 net after payment of income tax at 6 pies 
in the rupee. What is the amount of this investment ? What 
income will he derive by investing the balance in Rs 50 shares 
(Rs 40 paid up) at Rs 45 8as paying a dividend of 5% p. a. ? 

[Am. Rs 36500 ; Rs 400 & year 

21. An investor puts in equal sums of money in the three 
per cents, and in the 3} per cents at 87}. If the income from 
the two are equal, what is the price of the 3 per cents ? [Ans. 75 

22. An investor was advised to buy certain 6% Debentures 
at 126, instead of a 9% Preference Share at 210. It was pointed 
out that he would have an income larger by Rs 225 a year 
thereby. What is the amount of investment ? [Ans. Rs 47250 

23. A person takes up -100 shares of Rs 100 each, on which 
Rs 75 only has been paid up, at 87}. A dividend of 8% is 
declared ; but fluring the year the balanoe of the capital is oalled 
up. What is the average return on his investment ? [Ans. 5}% 

24. An investor desires to put in Rs 10000 partly in the 4} 
pet cento at 120, and partly in shares paying 4% at Bs 40 for 
each Rs 50 share ; and expects an inoome of Be 450 from Sis 
investments. How would the investment be distributed ? 

[Ans . Rs 4000 in 4} per cento ; 150 shares of Be 50 each 
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26. An investor bays 200 shares of Rs 100 each in a certain 
company at 99| cum dividend , expecting a dividend of 6%. 
Dividend was actually deolared shortly after at 4f%. What 
return would he expect on his investment, assuming that a 4f% 
rate of dividend is maintained ? [Ana. 5% 

I 

*26. A person hands over to his brokers Rs 8300 stock at 
775 and Rs 9700 stock at 87$, and instructs them to buy with 
the proceeds Rs. 15000 4% stock at the best prioe of the day. 
The brokers buy the third stock at 948 and charge 95$ to the 
customer, to whom they send a cheque for the balanoe after 
deducting their charges amounting to Rs 89 7as. What is the 
value of the oheque, and how much did the brokers dear on the 
transaction ? [Am. Cheque for Rs 588 9as. Profit Rs 196 15as 

” 27. The price of a certain 5% Btook is just $th as much 
again as the prioe of a 4% stock. A person invests twice as 
much in the latter stock as in the former. His income from the 
former is Rs 638 7as. What is his income from the latter ? 

[Am. Rs. 1149 Sas 

28. A Balance Sheet shows on the Assets side certain stocks 

valued at Rs 95550 at cost price 73$. The current quotation 
is 15% higher ; and this advantage is taken to create a Secret 
Reserve to provide for likely losses in other investments. What 
is the value of this Reserve ? \Am. Rs 19500 

29. A person buys 100 shares in a Jute Mill at 67$ (Rs 60 
paid-up). As the share goes up in value, he buys another lot of 
100 shares at 69 and further lots of 100 shares each at 70$ and 
at 72. Find the average cost of the sh^es held by him, and his 
profit on the whole transaction, if he liquidates his entire holding 
at 71$ to avoid having to pay up the unoalled liability thereon. 

[Am. 695 ; Profit Re 700 

80. What stock should I sell out at 97$ to realize £1300 ? 
If this is again invested at 102 in 4$ per oents« my income thereby 
increases by £8 16s 8d annually. What was the rate of 
interest on the former stock ?— I. Com. [ins. £1333$ stook; 8f% 

81* X invests £27900 partly in 4% stock at 114$ and partly 
in 3% stook at 96|. If the resulting income is £873, find how 
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much is invested in each stock, allowing a brokerage 2s 6d for 
each £100 stock, and £3 for stamp on the total amount invested. 

—I. Com. U»s. £1652 10s ; £26844 10s 

32. A shareholder in a mining company obtains from his 
dividends an inoome of £200 per annum after paying income tax 
at 4s in the £. The shares are 5s shares upon which were paid 
two dividends in the year of Is and Is 6d respectively. How 
many shares does he hold in the company and what money would 
be realised by their sale if the present market quotation 
is 17s 6d ? —I. Com. [Ans. 2000 shares ; £1760 

38. How must an investor divide £1400 between a 34% 
stock at 83jj and a 5% stock at 99} so that he may obtain 4}% 
return for his money ? If he sells his 34% stock at 854 and 
invests in the 6% Btock at 101J, what rate per cent will he receive 
on the original £1400 ? (Brokerage 1% on each transaction) 

—I. Com. [Ans. 5 : 3 ; 5% app. 

34. A person has £5000 which he instructs an agent to- 
invest in 3% stock standing at 102. The agent buys in lots of 
£600 eaoh and as each deal is completed the price of the stock 
rises tY%. The agent buys 9 lots, when he is instructed to cease 
buying. If his oharge amounts to £10, how much mon^y should 
he return to his employer ? —I. Com. [Ans. £388 15s- 

38. If a person sells out £10,000 Great Western Railway 4% 
Debenture stock a £133 and buys £8000 Btock in 2}% Console 
at £96 i and lends the rest of the money at mortgage at 3}% r 
find the change in his i^ome. —I. Com. 

[4«*. Increase £31 10s p. a. 

36. A tpan had £2100 stook 3% which he transferred to the 
34% Btock at £874, thus increasing his inoome by £7. What ia 
the price of the 3% stook ? —I. Com. [Ans. £834- 

87. A man sells out £6450 India 34% stock at 644 and with 
the proceeds bought as many Dunlop Robber Co.’s 5% Preference 
£1 shares at 16s 3d as he could. What was his gain in income 
derived by this change in investment ? (Brokerage i% for • India 
Stock and 3d per £1 share) —If‘Com. [Ans. Increase £26 8e pjs. 
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SS. A man has Rs 6680 stock 'in the 4 per cents at 98. 
When the stook has fallen 2% he transfers his capital to the 
Si per cents at 83&. Find the alteration in his income to the 
nearest anna. —I. Com. [ins Increase Re 1 lOas p.a. 

39. Having invested a sum of money in 2i% Consols at 60|, 

1 held the stock until I had received a half year’s dividend. I 
then sold it at 60}, and invested the proceeds of the sale together 
with the dividend, so as to produce 4i% ; and ray income was 
thus improved by £90 19s 6d per annum. If brokerage of ith 
per cent be charged upon sales and purchases, what sum did I 
originally invest ? —I. Com. [Ans. £63372 

40. Imperial Bank of India fully paid shares are selling at 
1054i and 4% Calcutta Port Trust Debentures (1908-38) at 
Rs 83 12as. An investor has Rs 9307 12as at his disposal and he 
purchases a total number of 30 units of the above two securities. 
Calculate how many securities of each class he buys. 

—I. Com. [Ans. 7 units of Bank and 23 units of Debentures 

41. In a certain year Rs 4936600 five-per cent stock was 
converted into four-per cent stocks, Rs 100 of the first being 
equivalent to Rs 106 of the second. A sum of Rs 619300 was 
paid off to those people unwilling to accept the reduction in the 
rate of interest. Find the annual saving in interest. 

—I. Com. [Ans. Rs 65603 6as 5p 

42. Having a certain sum to invest, a man puts half of it 
in 5% stock at 106 and the other half in 4J% stock at par, the 
prices in each case being inclusive of brokerage. If he had 
invested f of it in the first and the reBt in the second, his annual 
return would have been £2 15s more. How much did he invest ? 

V—I. Com. [Ans, £10500 

*48. A speculator deposits Rs 10000 with bis bankers and 
enters into an agreement with them that they will buy and sell 
stocks in his behalf as advised, and charge an inolnsive rate 
of 4as per oent on all amounts. During a certain month the 
following transactions were completed : 
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(i) Sale o{ Rs 8600 Municipal Stock at 934* 

(ii) Sale of Be 15400 Government Stock at 87i- * 

(iii) Investment of Bs 42100 in Debentures at 105J- 

(iv) Purchase of Rs 8000 Government Stook at 98J- 

What will be the bankers’ charge for the month ; and how 
will the customer's acoount be affected ? 

[An*. Banker’s charge Rs 179 3as 

44. The 3J% stock is quoting at 82$. Find the net yield on 
a person's investment after providing for Income Tax at 32i pies 
in the rupee. If the price goes down to 781, end he purchases 
An equal Btook at this rate, find the average net yield on the 
investment. If an equal amount of money were invested in the 
seoond instance, what would be the average net yield ? 

[Am. 3 52% ; 3-61% : 3*56% 

45. A person buys shares in the Indian Copper Corporation 
Ld. as follows : 

200 shares ® Rs 2 10as each ; 300 shares 0 Rs 2 2as each ; 
400 shareB @ Re 1 12as each ; 600 shares @ Re 1 9as each. 

Find the average price at which the shares are held, and the 
return on his investment, if the dividend declared be 4% free of 
Income tax. The shares have a face value of 2sh each, and 
exchange is at Is P>d. [Am. Rs 1 Has- ; Rs 80 

46. A speculator buys Steel Corporation shares in a rising 
market as follows: 

100 shares @ Rs 15 12as ; 200...® Rs 16 4as ; 400... 

® Rs 17 2a8 ; 600...® Rs 18 4as ; 400.Rs 19 2as. 

He sells out the whole lot when the price touches Rs 19 lOas 
(i o.d .) per share, Find the average oo9t of his holding, and the 
profit made on the transaction. [Arts. Rs 17 13as + ; Bs 3087 8as 

47. A speculator contracts to sell shares of the Indian Iron 
and Steel Co., Ld., as follows : 

2d0 shares ® Rs 33 4as eaoh ; 200...® Rs 32 12as ; 200... 
® Re 81 8ns ; 400...® Rs 29 12as ; 600...® Rs 28 4as. 

He oovers the sales by purchasing the whole lot of shares for 
delivery ® R 9 28 eaoh. Find his total profit. [Ant. Be 3650 



SECTION NINE 

LOGARITHMS 


§ If x * 10 v , y is said to be the logarithm of x to the bane 10 ; 
or, merely, the common log. of x ; and x is said to be the anti- 
logarithm of y. 

These values of y corresponding to all possible values of x — 
from 0 to 99999—are shown in most of the ordinary Tables of 
Logarithms. 

It would appear from a Table that the logarithm of 373 m 
‘6717, which means that 10' fi7lT -3 73. The following results 
follow : 


373 -10 

x 3 73-10 

x 10** ,T -10 , '* ,1T 

373-10* 

x 373-10* 

x 10'* T,T —10*'* ,,T 

3730-10* 

x 373-10* 

x io-»*>»-io 3 '* Tl * 

37300-10 4 

x 373 —10 4 

x 10’** lT - io 4 ‘ 8,,T 

Again, 373 -10"* 

X373-10" 1 

x I0'' 1,l, -10 T ' OT1T * 

0373-10"* 

x 373-10"* 

x xo » ,,, -lo 3 '* T,7,< ' 


*0. 

Ac. 

Or, in other words, 



log 373- 5717; 

log 37 3 -1 5717 

log 373 - 2 5717 ; 

log 3730-36717 

log 37300-45717; 

log ‘373 -I'5717* 

log "0373 — 2'5717.* 

log. '00373-3 5717* 


It is to be noted that products and quotients of 373 by 
powers of 10 have the same decimal portion in the logarithms ; 
the integral portion being the same as the number of integral 
places less 1, or the number of decimal plaoes at which the first 
significant figure occurs, with a bar on the top. 

Advantage has been taken of this fact to tabulate merely the 
decimal portions of the logarithms, which are called the mantissa', 

•The notation 1*6717 means that the integral part is negative being • -1: 
bat the decimal part is positive. Thus it is really - -*4388. In using Table# 
the mantissa is always to ft# positim. 
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the integral portion, called the characteristic, being always 
capable of being written down as above by inspection. 

Thus looking at the Tables again, log 4'83 - ‘6839. Logarithms 
of the following numbers may be direotly written down as below : 
log 48‘3-l‘6839 log 48300 - 4 6839 

log ‘483 -1*6839 log 000483 - 4‘6839 

§ Lemma, log (*». m*) — log xi + log x*. 

This fundamental relationship follows from the faot, that if 

log Xj “Vi. logxj-va, 

Si-lO" 1 and Xt-lO* 1 
and ii.*j-10 v,+w * 
log (*i.*»)-»i+» a 

/ which -log X\ + log z*. 

It may be similarly demonstrated that 

log (*;)-logx l -logx I . 

These relationships are easily extended to more than two 
.numbers, involving both multiplication and division. Thus 

log— - - (log Xl + log x t + log x t + ...) 

Z \» Zj'Z 3 • • • 

-(log Zi+log r*+log z» + •••). 
This property of logarithms is used in the performance of 


ultiplication and division. 


Illustrations 


1. To find the value of 41*2 * 4‘86 

Now, log 41*3-1*6149 

and log 4‘86— *6866 

. .*. log (41*3 x 4‘86)-2*3015-log N, say. 

The produot 41*2 x 4*86 is then the number N of wbfeh the 
logarithm is 2'3015. 

Looking up the Tables, it is noted that the mantissa *3016 
is the logarithm of 2‘005. 

.*. N—2*006 x 10*. the oharaoteristio of the log of N being-2. 

.*. 41*3 x 4*86 - 30016 nearly. 
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2. Find -00346 + 0531 
Now, log 00346 -5-5391 

log ;0531 - 2 7251 (V3 + \{carr V ing) -1; 3 -1 - 2] 

Diffoe. -2-8140-log N, say. . 

00346 


where N - 


0531 


From the Table N - Antilog frBUO - - '0652 app. 

§ Lemma. If *-lO", z’"-(10 v ) m -10 TO *. and log (r m )-roy 
- m log x. 

This relationship is true for all values of m, and it is used in 
finding powers and roots of numbers. 


Illustration* 

1. Find (10'2)\ 

Now, log (10'2)‘ -6 log 10 2. 
log 10'2 -1-0086 
. 6 

* /.log (10-2)* - 60516-log .V, say. 

From the Table log 1*126 -‘0516. 
log (1*126* 10 fl ) m 6*061G 
jsr-i'126* 10 # -J126xJ0^ nearly. 

2. Find the 5th root of *243. 

Now log V 7 234-log ("243)*- i log "243. 

From the Tables, log "243 - £"3856 

log V243- -"2 + "0771 -(-1 + ’8) + "0771 -1*8771. 

Looking up the Tables for the antilog. of '8771, it is seen that 
log 7 536- 8771. 

/. 18771 is the log. of '7535. 

/. V^43 - '7535 app. 

With the help of more accurate Tables, the above results 
oould be obtained to much greater degrees of accuracy. 

§ To Read the Tables. The mantis*® of all numbers shown 
to the extreme left of the log Tables are read out in the following 
column. Thus log 3"70- "56820, say. The suooeeding columns' 
show the logarithms of numbers from 3*71 to 3*79 under the 
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heads 1, 2, 3...9 respectively. The columns following that under 
the head 9 show differences with the help of which extended 
places of decimals may be worked. 

In the Antilog Tables, the mantissa of the logarithms of 
numbers are shown to the extreme left, the antilogarithms being 
tabulated as above. The figures of the antilog are properly 
pointed at the last stage in reference to the characteristic. 


Illustrations 

1. To find the logarithm of 3*7366. 

log 3*73 - 57171 

• Add Mean Diffce! for 6 - 70 

it h _m_6 • 7)0 

Tog 3*7366 — *57248) 

2. To find the Antilogarithra of 2*04947. 

Ignoring the characteristic, Antilog 049 - 11194j 

Add Mean Diffce. for 4 - 10) 

.• ..I. 7 -_1 i8 

Antilog 04947 - 11206! 

Antilog 2*04947 — 112*06 , for a characterstio 2 indicate* 
that there should be 3 integral plaoes. 

5. Knd the value of X. «J> 

log N - i log 48 3 + 4 log 16 3 - 4 log 10'3 - 4 log 98*6 


Now, log 48-2 -1*8812 

and ird above “‘6604 

log 163-1*2122 
and 4 above =■ '6061 

Sum 1*1666 

Also, log 10*3 -10128 

and 4th above '2026 

log 98'6 -1*9939 
and 4 above '9969 

Balance 1*9670 


iV- Antilog. of above “*9268 app. 
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§ II should be osrefally noted that the mantissa has always 

to be need in a positive form. The following method may be 

# 

used in transforming the logarithm of a number into a number 
with a positive mantissa. 

Thus - '2 + '0771 would simplify into - '1229, a value which 
cannot be used in reference to a Table of Logarithms. It is, 
therefore transformed, as below : 

-'2+ 0771 - - ('2 + '8) + '8 + '0771- -1 + '8771, ».e.-l'8771. 

Also, i of 2.63188-- 'ft + '10531 ; 

- - ( ft + ft) + '66667 + '10531 -1'77198. 

Illustration 

Solve: (1 + x) _1 ° — '9684. 

-10 log (1 + x) - log '9584 -1*98156 
logO+xM-iW-lW- A of '98155)-'1- 098165 
- 001845-log 1004 
l + x-1004 
and x- 004 

§ The following arithmetical operations involving negative 
characteristics may be noted. 

(i) Any negative number may be changed into a number 
with a negative characteristic and a positive mantissa. 

Thus, -46839--5 + (5 - 46839)-S.S161. 

(ii) §'6839 x 5 — 5x - 3 + 5 x '6839- - 15 + 3'4195-124195. 

Examples 23 

Find the value of the following with the help of a 4-figure 
Table of Logarithms : 

1. 84*68 x 90'01 [Ans. 3122 2. '8176 x 13'64 [Ans. 1116 

3. 63'18 x ‘8502 (An*. 63'72 4. 9868 + 8*261 [Ans. 30 85 

5. '6418+ 0169 [Ans. 37*97 6. *001834 + 04316[J»m. 04949 

7. 5786 + 28*64 [Ans. 2019 8. V316U [Ai>s. 6'816 

12 
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V08146 



56. 


11 8*1*6 * '3814 x 6 '842 

-4618 x 38 25 x 73 65 



18‘64 x 4666 
‘9623 x 17 18 


[Ans. 52' 




Uni. '4846 


•Q01831 x '1972 x ’537 4 
6408 x ‘0896 x '1836 


Urn. 01841 


1/4165 x 5/8264 
13 ‘ V'6438 x V'0186 

1 ^96 21^64 18 
14 ‘ ‘75431 x V6834 


Uns. 1370 
[Am. 2315 


15. Evaluate 


483491 

678463 ’ and eBtimate lts a *^ red value when 


the numerator increases by 6%, and the denominator decreases 
by 16% of their respective values. Answer to 4 decimal places. 

[Ant-. 7126 ; ‘8887 


16. A merohant, (ailing for Rs 5381 7as, pays a dividend of 
3u 8'63p in the rupee. The book value of the assets was Rs 1309. 
Find the loss on realization of the assets. Uus. Rs 58 app. 

17. Find the value of a bill for Rs 1737 8as in franos, given 

that Rs 100 - 25180 fr. [Ans. 4375 03 fr. 


18. Express 1'50 fr. per metre in pence per yard, being given 
£1 -25'00 fr. and 1 metre — 39 37 ins. [dm. 13'17d per yd. 


19. A bankrupt has assets Rs 11550 and liabilities 
Rs 173250. How much does a creditor for Rs 8326 4as receive ? 

[dm. Rs 555 la 3p 

20. The area of a triangle is equal to •/•(• - 0 X 1 - bX* - c), 
where 2i - a + b + c. Find the area of a triangular plot of land, 
the sides measuring 37, 45 and 54 chains. [ini. 82*39'acres 

*21, Find the weight iu tons of a liquid (sp. gr. 1*25) contained 
in a right cylindrical vessel with a base of 7i ft diameter and a 
height of 23J ft, given that 1 cubic foot of water weighs 62'5 lbs. 

[Arts* 34*26 tons 

*22. The amount of P at the rate of interest i per nnit 
(compound) for n years-P(l + *)". 
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(•) Fiat! the * mem at of Rs 4300 at i% p. a. compound for 
5 years. [.4 »u. Ka 5281 10 m 

(b) In how many yean will Bs 9000 earn compound interest 
at 6% p. a. of Bs 1418 lOas. [Ant. 8 years 

*23. A General Average Ratio equals 6'972027 per oent. 
Ascertain the amounts due frord the owner of the steamer worth 
Bs 186000; and from shippen whose contributing values are 1 
assessed at Bs 11700 2as 5p ;Bs 26918 4as 6p ; Bs 11047 4as 8p ; 
Bs 4732 ; Bs 11198 6as 4p. 

[.4ns. Bs 12898 4as ; Bs 815 12as ; Bs 1876 6as ; 

Rs 770 4as ; Bs 330 ; Be 780 12as 

*24. The income tec on an annual inoome of Bs 8917 comas 
to Bs 470 la. Find the average rate of inoome tax and the 
amount of the rebate on Bs 1453 of the income pro rata. 

[An*. 10'lSp ; Bs 76 9as 

*25. The taxable profit of a partnership business is Bs 11357 
in a year, the income tax on which is Rs 724 5as. Find the 
average rate of the tax to the nearest 100-th of a pie. Also, 
ascertain the rebate on premiums for the insurance of the lives of 
the partners, amounting to Bs 1875 annually. 

[Ant. 12'25p ; Rs 119 10 m 

*26. In a Departmental Store, the sales efficiency of a 
department is measured by the ratio of establishment oharges for 
the department to a fixed percentage of the turnover of the same 
department, multiplied by 100. Compare' the efficiency of the 
3 departments A, B 4 C from the following : 


Department 

Sales 

Bs 

Percentage 

Eetabliihment oharges 
Bs 

A Hosiery 

15731 

5 

635 

B Crockery 

8976 

74 

667 

C Leather Goods 

9210 

10 

762 


[Ant. A : 807 ; B : 84'9 ; C: 82'f 


*27. Solve: 

.( 0(1 + *)”-1625 

(ii) (1-*) 1# "0’945 


[Ant. 019 
[Am. 019 
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(iii) 1563 (1 + »’)* -1624 

(iv) (1+0*-1686 (1+i)' 10 

(v) (1-053)" -1865 

(vi) (r025)“ x (l'024)" -4 -1‘684 


(viii) 4-8 x (1-045)" - 


23*24 x 18 63 
2853 


[Ant. m 
[Ant. "OS6 
[Ans. 12*06 
[Ant. 1277 

[Atu. '066 
Uw.b-6914 


(ix) (1 + O’ 0 x (1 + O' “ 1016 x 1 

456(1 + *)' 3 - 498 ' 

Uns. t- -007 - 023 

(x) 5 6 - 8 “+4* + *-5 , ' Sx -2‘ + s [Ant. 12064 

[Hint 5 , - , '-6*-"-a 9( i +,) + 3*’* or. 6‘- , *(5 , -l)-a'“(8+l) • 
8.6 , - ,, -2*’\ T.ke log*, and proceed.] 


*28. If the deflection d of a beam of radius a and length l f 
due to a load W is measured, Young’s Modulus for the material 
of whioh the beam is made, can be found from the formula 

If in a certain case the defleotion was 4*2 and 


E 3 nda* 


TF-14’8, l m 17*56, a-39, find the value of E , taking n-3*142. 

Uns. 3’frxiO* 


*29. If the population of a town increases every year by 
1 *8% of the population at the beginning o l that year, in how 
many years will the total inorease of population be 30% ? 

—I. Com. [Ans. 14| yrs. app. 
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COMPOUND INTEREST AND ANNUITIES 


§ Compound Interest. If i be the rate of interest per unit 
per period, a prinoipal 1 accumulates at oompound interest in the 
following manner : 

Pi ... 1 

h ... t 

* m • •• • • • »• • • • 

Pa ... (l + i) 

1 % ._i.(l + t) 

P* ... '(H-s)* V (l + «) + l(l + *)-(l4-t)(l+<) 

... t.(l +0* 

p 4 ... (i + i) s v (l+i^ + id-fi^-d+O’d+i) 


and bo on. 

And, the amount at the end of n periods— (1 + «)*. If the 
prinoipal he P, the amount at the end of n periods A — P(1 + i)*. 

§ This formula may be used logarithmically as log A — log P + 

70i 

n log(l +»). It follows that a sum doubles itself in years, or 

( "Q9S \ 

^ +'351 years when i is small. 

P may also be looked upon as the present value of A due at 

the end of n periods, being equal to or * n the customary 

notation P — A.v n , v n being the present value of 1 due at the 
ond of n years. 

• * 

§ If the interest is j per unit per annum nominal , payable 

p times a year, ^ is converted into principal p times a year on 
an initial prinoipal 1. In a year, therefore, 1 accumulates to 
|l 4- ^ }*; and the rate j per unit per annum convertible p times a 

year produces ) -1 interest on 1 in a year. Tbit ii 

a ' Jr " 



182 


COMMBBCIAL MATHEMATICS 


known ae an effective rate of interest corresponding to /. With 
this frequency of conversion a principal P accumulates to 

in n years. 

§ Ad annuity is a series of payments, ordinarily of a fixed 
amount payable regularly at the end of a fixed period, usually a 
year, for a fixed number of years. The annual payment may in 
some instances be arranged to be paid* in equal instalments. 
Annuities are divided Into two classes—Annuities Certain and 
Life Annuities. In an annuity certain payments are to be made 
unconditionally ; in a life annuity, payments commence at the 
happening of a contingent event,—usually the death of a person, 
or of his reaching a specified age. The calculation of life annuities 
is based on that of annuities oertain, and the probable number 
of years for wbioh the payment has to be arranged. The 
ascertainment of the most probable period is dependent on 
actuarial calculations based on mortality experience. 

§ Annuities Certain. When the first payment under an 
annuity is to be paid at the end of a year, the annuity is said to 
be immediate. It has been seen that the present value of 

1 due at the end of 1 year is v 

• 

1 •»»*"" 2 years is v 2 

1 * * * » * 3 years is v 3 

1 » * " * » 4 years is v 4 

1 n years is v* 

Henoe, the present value of an immediate annuity of 1 for n years 

.t.t. 1 l-v n 1-v* 

-»+«*+»•+ . ———- t — 

1 ~r+i 

The usual symbol fpr the present value of an immediate 
annuity, the first payment of which is dne at the end of a year 

l • 

from the date of computation, " — 7 —* When the annuity 
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is perpetual, or virtually so, it is said to be a perpetuity, and 

" ~ ~ * ** the first payment be due (t+1) years 

after the date of computation, the present value of suoh a deferred 
annuity <las^ and is also-a» +l |-aq. 

In an annuity-due , the first payment is made at the beginning 
of the first period and the last at the beginning of the last period. 
The present value of such an annuity a*-) • 1 + o*-i| " (1 + 0. » 

which may also be obtained directly. 

§ If 1 is set aside at the end of every year for n years, at the 
end of n years— 

the first payment will amount to (l + i) n “ 1 
the second * » (l + t)"’ a 

the third *» * (l + i) n ~ 8 

the nth 19 » 1 

The amount of an annuity, usually symbolised by 
s jr j-(l + ,) l *-U(l+i)^ 2 +(l + i) n - 3 +.+ 1 

(l +<)* -1 (1 + •)* - 1 
(l + il-l i 

If the annuity be deferred t years, that is the first payment be 
made after t +1 years, the present value of the amount of suoh 
an annuity - t> n+< .s,r). 

§ It may be easily demonstrated, both from theoretical con¬ 
siderations as well as from the above formula, that 

a^.(l + i) w -sirj ; asr]-v n .s^j ; and^-i+^j* 

§ If interest j per unit per annum is converted into principal 
p times a year, the above formula are changed as follows : 

The present value of an immediate annuity payable p times a 

j . 

year, written as o£j - - .a»>J, a^| being calculated at rate 
^ per period. 
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Also, the amount of an immediate annuity on this basis, 
symbolized by sJrj • ~ p • being calculated at rate * 

per period. 


Short Methods 

§ 1* The direct method of caloul&ting the oompound amount 
of a principal is the safest in the absence of Tables. It should be 
observed that the compound interest on a principal cannot be 
obtained but by obtaining the difference between the amount and 
the principal. 

The actual calculation should in that case be made with the 
help of interest tables, or by the method of aliquot parts. 

2. A method is to start with 1 or 103 as the principal, 
obtaining values of amount and interest corresponding thereto ; 
and then to obtain the actual values by the method of proportion. 

Illustrations 

1. Calculate oompound interest on Rs 1535 for 3i years 
& 4% per annum. 


First method * : • Rs 

Principal ... 1535 

Interest for 1st year ... 61.4 

Principal for 2nd ... ... 1596’4 

Inter est_... ... _63 856 

Principal for 3rd ... ... 1660'256. 

Interest ... 66'4102 

Prinbtpal for last quarter ... 1726*6662 

I nterest for last q uarter ... 17*2667 

Amount at end of 3} years ... 1743’9329 

/ Original Principal ... 1535 

Oompound Interest * Rs 208*9329 

i.e., Re 208 15as 


% The work should ordinarily be done edfreot to 4 decimal plaoee. 
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(AT. & In tome omm it may be found oonvenient to work with wn n 
and pies instead of decimals. This is Also the baser method in Indio. Any 
discrepancy thAt may be observed between the results obtained by the beiar 
method and the decimal method may be safely asoribed to to the former.] 


Second method : 

Amount A -Rs 1535 (1 + 04)* 

Taking log of both sides, 

log A -log 1535 + 3} log 1*04 
log 1535 — 3*18009 log 1*04 - 01703 
31 x log 1*04- 0*05535 
log 4-3*24144 

Hence A - Rs 1743 9 + - Rs 1743 15as 
Principal J535 

Compound interest Ra 208 15as 


2. A loan of Rs 10000 is to be repaid by 30 equal annual 
instalments. Find the amount of each instalment to cover 
principal and compound interest at 4% per annum. 


Evidently, the amount of the principal at the end of 30 years 
at 4% p. a. compound should be equal to the sum of 30 annual 
payments at the same rate. Then, if the value of the annual 
payment be Rupees p , R6 10000 * (1 + *04) 30 -p. «iu» 

(l + *04)*°-l 
~ P ■ 04 

D 400 x (1-04)’ 0 

• • p “ B8 '1iW # - i ' 


This may be evaluated with the help of Tables or with the 
help of logarithms, aud found to be 


-Re 


400 x 3 24340 


22434 
-Rs 579. 


Rs 


129T36 

2 ; 2434 


Or, directly, 10000 =p. : whenoe p- Rs 579. 

8. A company sets aside a sum of Bs 10000 annually 
accumulate at i% -p. a. compound for 10 years to repay. % 
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Debenture issue. Find the surplus after paying off the Debenture 
Stook amounting to Bb 120000. 

The value of the Stock is nearly equal to the amount of an 
annuity of Bb 10000 for 10 years 

f 

-Rs 10000.no, 

-Rs 10000 x 12 0061, from the Tables 

-Rs 120061 
Surplus -Rs Cl. 

4 . Find the effective rate corresponding to 6% p. a* 
convertible quarterly. 

In 1 year 1 will accumulate to 

(l+ J 6 )* i.e. to (1015) 1 

Now, log 1015 - 00647 ; and 4 log 1016-’02588-log 10614 
Compound interest on 1 in 1 year -1*0614 - 1 - 0614 
Effective rate of interest "6*14% p. a. 

Aliter. From the Tables (1 + 016) 4 - 10614. Heoce the result. 

6. B8 1000 is deposited in a Bank for 10 years. If 
interest is at 4% p. a. convertible semi-annually, find the amount 
at the end of the period. 

The effective rate of interest -(102)* - 1 - 0404 per unit p. a. 

The amount at end of 10 years - Be 1000 * (l + ‘0404) 10 
log 10404-*017199 
10 lpg 1*0404 — ‘17199 - log 1*4882 

(1*0404) 10 * 1*4832, and required amount 
— Ra 1483 t o the nearest rupee. 

* 6 . A loan of Bs 1000 is to be paid in 5 equal annual 
, payments interest being at 6% p. a. compound. Analyse the 
payments into those on aooount of interest and on aooount of 
amortisation .of the principal. ** 
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If the annu»l payment be 12, 

Rs 1000 - R. a tl - 22. 4 2124 

S - r °~~~ 4 -Rb23T39 

— Rs 237 6aa to the nearest anna. 

AMORTIZATION TABLE 

£r°' R Intt - due Amortlation 

1st Rb 237 6ae Rs 60 0a Re 177 6as Rs 1000 

2nd Rs 237 6&e Rs 49 6as Rs 188 0a Rs 822 lOas 

3rd Rs 237 6as Rs 38 la Rs 199 5as Rs 634 lOas 

4th Rs 237 6as Rs 26 2a Ra 211 4as Rs 430 6as 

5th Rs 237 6as Rs 13 7as Re 223 lOas Rs 224 la 


Total Rs 1186 Has Rs 187 Oa Rs 999 Has Balance 2as 
In practice, the outstanding 2&s will be adjusted in the last 
payment which will bo Rs 237 8as. This difference, it Bhould 
be noted, is merely the result of approximation at the different 
stages to the nearest anna. 

Examples 24 

[A newer to nearest 3-pie or farthing] 


Calculate compound interest on the following 


1. 

Rs 3500 at 9% per annum for 3 yrs. 

. [d»u. Ra 1032 9aa 6p 

2. 

Rs 15850 at 4% 

V* 

» 2 

n 

[Ans. Ra 1293 5aa 9p 

3. 

Rs 23846 at 5% 

ft 

* 3 

n 

Mni. Rb 3758 llae 6p 

4. 

Ra 56615 at 3% 

r 

» 4 

• 

[Ans. Re 7105 llaa 

5. 

Ra 28411 at 4% 

n 

»3i 

» 

[Ans. Ra 4186 llaa 

6 . 

Ra 61185 at 6% 

n 

•2i 

ft 

Uni. Rb 10656 la 9p. 

7 . 

£1548 at 2% 

ft 

* 4 

n 

[Ans. £127 12»b lid 

8 . 

£9648 10a at 5% 

ft 

■ 3 

v 

[Ans. £1520 16s 10fd 

9. 

£1468 3a 6d at 2i% 

tt 

»4i 

ft 

[Ans. £162 10s 10|d 

10 . 

£5864 9a llid at 3% 

*2i 

99 

[Ans. £450 9s 5id 

11. 

Ra 5058 lOas at A% 

j ». 

» 2 

9 

t 

[Ans. Re 412 12aa 6p- 

12. 

Ba 6636 5aa 9p at il% 

• 3 

n 

[Ans. 1021 7ai 9p. 
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18. Rs 10848 Sas 5p at 3i% * 2 • [Ans. Re 772 10ae 6p 

14 . Re 24136 9ae 10p at lf% »3$ • [Arts. Be 1511 15as 3p 

15. £9208 3s 5}d at 3}% -2} » [Ant. £982 6e 7d 

. 16. £3184 18e 2id afc 2 \% -3} • * [Ant. £239 Oe lid 

17. Re 9668 4ae lOp at 4% p. a. for 2 years with half-yearly 

rests. [Ant. Rs 788 lias 9p 

18. £6165 10s 10ld at 3% p. a. for 2i years convertible half- 

yearly. [ins. £399 4s SJd 

19. What Bum will amount to Rs 5730 8as 6p at 2% p. a. 

compound in 3 years ? [Ant. Rs 5400 

20. What sura will earn compound interest of £666 14 b 6d in 

21 years at 4% p. a. ? [Ans. £6458 10b 2l<3 

21. Find the difference between simple and compound interest 

at 2i% p. a. on £438 5s for 4 years. [Ant. £1 13s 6d 

22. The interest aoorued on a certain sum in a Savings Bank 

at the end of a year is Rs 200, and the total addition to the 
principal at the end of the 8eoond*year, at the same rate, is 
Rs 408. What is the rate of interest ? What was the original 
principal ? [Ans. 4% p. a. ; Rs 6000 

23. What sum at compound interest will amount to £660 at 
the end of the first year; and £676 at the end of the seoond year ? 

—I. Com. [Ans. £625 

24. Equal sums are invested by two persons at 5% per 

-annum. The first person accumulates his interest as accrued ; 
but the second person is permitted to withdraw the interest half- 
yearly. How much more would the first person receive as 
interest in 5 gears’ time ? [ins. 10 6% 

25. Find the number of years and fraotion of a year in whieh 
. a sum of money will treble itfelf at compound interest 4% p. a* 

—I. Com. [Ans. 28 years app. 

26. A man obtains a loan of Rs 6000 and agrees to repay it 

'in 5 annual instalments tbe first payment to be made at the end 
*of a year. What should each instalment be ? —I. Com. 

.. - ' [Am. Bs 1386 app. 
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*§ Freehold end Leasehold Estates. The proprietor of a 
freehold estate enjoys a rent in perpetuity. The value of a 

J2 

freehold carrying an annual rent R — • A freehold, as other 

perpetuities, is frequently considered to be worth a number of 
years 9 purchase, the value of the freehold being equated to the 
total return by way of rent during those years. That is n.i — 1 ; 

and the number of years’ purchase n is thus» ^ • 


On the expiry of the time stipulated in a lease, the estate 
reverts to the original proprietor. If the estate is worth A , and 
is to revert after n years, the value of the reversion-A.v n , If 
the value of the estate is expressed in terms of the annual rent, 


R v n 

R , A — r , and the value of the reversion —I? 


When a leasehold is transferred, account has to be taken of 
the present value of the perpetuity of the rent, in terms of the 
lease, and the present value of the reversion . Thus, if the 
freehold be worth A and the price of the lease be L, 

A — L + P. V. of Reversion + P.V. of an annuity of the 
Rent It ' under lease 
- L + A .v n + R'.OiTl 

L - A{\ - v n ) - R\ an -i - If) -(R - R').aZ]. 

This re&lationship may also be directly written down. 


Illustrations 

1. A leasehold carries a rent of Be 283 12as and haj still 
10 years to run. What is the price of the lease, reckoning 
interest at 5 % p. a. compound ? 

Required price - Present value of an annuity of Rs 28375 for 
10 years-Rs 288 75*15' @ 5%-Rs 28375 x 7 7217 from Tables 
- Rs 219133 — Re 2191 to nearest rupee. 

1. An estate worth Rs 2,00,000 is leased out for 99 years. 
Find the present value of the reversion to the owner, reckoning 
compound interest at 5% p. a. 
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The present value - Be 2,00,000 x v' 

- Be 3,00,000 x 007968 

- Be 1593 to nearest rupee. 


8. A freehold with an annual income of Bb 2000 is to revert 

to the owner after 10 years. Find the present value of the 

% 

reversion at 6% p.a. compound. 


The P. V. required - a P. V. of a perpetuity of Bs 2000 
•deferred 10 years - 1 ? 1 - Bs 6139 x~ 


•HIi 


-Rs 4 




‘06 

x *6139-Rs 24556 


4. Find the value of the leasehold in illustration 2 above. 
The income from the freehold in perpetuity may be taken at 4% 
p.a., and the annuity is to be calculated at 5% p.a. compound, the 
lessee paying a ground rent of Bs 6000 per annum. 

Here R - 4% of Rs 2,00,000 - Bs 8000, 

R’ - Rs 6000 

.'. Value of lease — Rs (8000 - 6000). 

- Rs 2000 x 19-84030 

- Bs 39681 to nearest rupee. 


5. A leasehold is purchased for Bs 60000. It has a tenure 
of 80 years and annual ground rent of Bs 1000. What 
.additional sum must be paid to oonvert it into a freehold on the 
•basis of 4% per annum compound interest ? 


At 4% p. a. a freehold of value A should have an income 
A x *04 p.a. Value of lease Bs 50000 “P.V. of an annuity of 

(A x '04 - 1000) for 80 years. 

Or. 50 000 - (i x 04 - 1000) x 23*915 

°* - MU ? 00 


Or, A x 


915 
A -IU 77970 
and ndditojud Mm - Bn 97970 


+ 1 


II • 


) 
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i Endowment Fund. A food to pay 1 per annum held at » 
per unit per annum baa the same value as the present value of a 

perpetuity, and it- 4- 

A fond to assure a rent of B per annum - . * 

8 Sinking Fund. When a sum is Bet aside annually to 
accumulate at oompound interest to liquidate a loan on a 
given date, the fund thus created is known as a Sinking Fund. 
If £ be the amount of the loan to be paid off at the end of 
n years by the accumulation of the annual sum P, 

L-P.siq.andP--. or- (l+ . ) :„ 1 *. 

It has been assumed that the interest on the loan is met from 
a different souroe. If, however, it is proposed to pay back the 
principal of the loan with interest at x per unit per annum 
compound, the amount of the loan is equal to the amount of the 
annuity. 

Or. L(1 + i')" - P.*iq. and P - ^ 

Jf the rate of interest paid he equal to the rate at which the 
Sinking Fund accumulates, ut. x - i, 

Pmm Li _ k. 

1 - v n airj 

which can also be demonstrated directly from theoretical 
considerations. • 

*$ The present value of an n-year annuity of 1 to pay x on the 
investment during the entire term and replace capital by means of 

a sinking fund accumulating at +(*'-*)• «*] 

and S£-| being calculated at rate i. Of these, x is said to be the 

remunerative rate and i the reproductive rate. The purchaser 
of snob an annuity realises interest at rate t on the entire 
investment, and replaoes his invested capital by means of a 
sinking fund at the usually lower rate s. 
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*§ Replacement of Aaaet. It is sometimes necessary to 
ascertain the present value of a Fund which will pay the first 
cost of an asset and provide the amount neoessary to renew the 
asset indefinitely ; for example, when it is desired to find funds 
sufficient for the construction of a bridge and provide for its 
replacement at the end of every u years, say. 


Fund - Original Cost + I > «sent_ValueoJPerpetmtyJp 

**1 


rej^aoe Cost 


- Cost + 


Cost 


COBt 

«.»»» I I 


S If the annual cost of up-keep has also to be provided by the 
funds the total fund necessary 

-Cost + ^ + ^ oop 
U **] * 



8 Calculations from these formula) are made with the help of 
Tables of Compound Interest and a Table of Logarithms. 

The more useful values of (l 4-i)\ v n , a»r-| and 5*-j are to be 
found in the Tables appended. 

a 

The work should be carried on in deoimals throughout to 
ensure accuracy. It should be remembered that the final result is 
ordinarily to be obtained correct to 4 decimal plaoes, and the 
work contracted accordingly. 

It should be noted that a fractional period is accounted for 
in the last stage. Thus to find the amount after 3i years, the 
amount for 3 years should first be computed, and a quarter year's 
interest oif it added thereto. 


* Example8 25 

[Answer to the nearest rupee unless otherwise required] 

1. Find the value of an annual payment to a Sinking Fi 
accumulating at i% p. a. to liquidate a debt of Be 50000 in 
10 years with interest at 5% p. *, compound. [Ans. Ba 6784 p. a. 


•1* • 
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2. Find the present value of an annuity of Be 1000 per 
annum, the first payment to begin on the maturity of a life 
insurance policy at the end of 4 years, and to continue for 
11 years thereafter. Beckon compound interest at 5% per annum. 

[Ans. Bs 7175 

3* A leasehold property is purchased at Bs 3652, when the 
lease has still 25 years to run. Find the amount that should be 
set aside each year, beginning from the time of purohase, to 
recover this value at 3% p. a. compound. [Ann. Bs 100 

4. An overdraft of Rs 30000 is to be paid baok in equal 
annual instalments over a period of 30 years. Find the value of 
this payment reckoning compound interest at 4% p. a. 

[Ann. Bs 1736 

5. A Municipal Council borrowed Rs 50000 from Govern¬ 
ment to be paid back in 20 years without interest. Find the 
amount that should be paid annually into a Sinking Fund, 
accumulating at 4% p. a. compound, to pay off the loan. 

[Ann. Bs 1679 

6. A person borrows Rs 6000 from an Insurance Company 
against a polioy on his life, on the understanding that he will 
pay it back in 4 equal instalments with interest at 6% p. a., paid 
along with the half-yearly premium on the policy. If the first 
instalment is collected at the end of six months afterthed&te on 
which the loan was taken, find the amount of each instalment. 

[Ana. Rs 1345 

7. A motor car is purchased at the list price of Rs 3110 plus : 
interest at 5% p. a. compound, if the amount is paid in equal 
monthly instalments over a period of 3 years, the first payment 
being made on delivery. Find the amount of an instalment. 

[Ans. Rs 100 

8. The production of wheat in a country is 53 x 10* bushels, 

and its total consumption of wheat per annum is 268 x io* 
bushels. During the next 10 yean, it is planned to inerease the 
production by 4% every year. If the consumption inerease 
by 2% every year, find the estimated ratio of production to 
consumption at the end of 10 years. [Ant 24% 

13 
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9. A Life Insurance Company guarantees a reversionary 
bonus of Rs 50 per thousand compounded at the end of every 
triennial valuation. A person insures bis life for Bs 10000 in 
1930, just after a valuation is made. If the policy matures at the 
end of 30 years, find the amount payable under the policy. 

[Ans. Rs 16289 

10. A person leaves his three sons, aged 6, 10 and 12 years, 
Rs 10000, Rs 12000 and Rs 15000 respectively, invested at 
3% p. a. compound, and payable on each child completing his 
18th year. Find how much each gets on attaining majority. 

[Am. Rs 14258 ; Rs 15201; Rs 17911 

11. A business firm sets aside for a reserve the sum of 

Rs 32000 annually for the replacement after 10 years of certain 
machinery costing Rs 350000. Assuming that the reserve 
accumulates at 21% p. a. compound, find the amount that may be 
carried over to tho P & L account, if at the end of the period 
exactly similar machinery is purchased at Rs 320000 and the old 
one is sold at Rs 85000. [4n$. Profit : Rs 123508 

12. A person desires to donate sufficient funds for the 

erection of a new building at a cost of Rs 150000, and to provide 
for its maintenance, repairs, rates and taxes &c. at an 
estimated annual cost of Rs 5000. Find the total value of the 
endowment, which may be assumed to be capable of being 
invested at 4% p. a. [Am. Rs 275000 

18 . A war pensioner is given an annual pension of Re 250 in 
perpetuity, the right of receiving the pension being transferable. 
Find bow much a person should pay him to acquire the pension 
right when money is at 31% p. a. [Ans. Bs 7143 

14. A fixSd royalty of Rs 2000 p. a. for 99 years was 
guaranteed to the holder of certain mining rights by a purchaser. 
The right of receiving the royalty is put np for auction after 
69 years have already passed. Find the price at which it may 
be sold, assuming that money is worth 3% p. a. [Ans. Rs 39201 

15. A person desires to oreate an endowment fund to provide 
for a prise of, Bs 500 every year out of income. If the fund 
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«&a be invested at 3% per annum, find the amount of the 
endowment. [Ans. R8 16667 

16. A person desires to pay for the mainten&noe of a ward in 
a hospital at an estimated annual oo9t of Rb 20000. What is 
the minimum amount of 84% Government Stock that Bhould be 
set aside for the purpose ? Find its value at the prioe of 1004. 

[Ans. Rs 571500 stook ; Rs 574357 8as 

17. A joint stodk company decides to raise a loan of Rs 10 

lakhs by the issue of debentures at 4% p. a., and to create 
a Sinking Fund at 3% p. a. compound to pay off the loan in 
■25 years. What will be the annual cost of this loan to the 
■business ? [Ans. Rs 67428 

18. A fleet of 10 lorries is purchased at a cost of Rs 3850 

each. It is estimated that the average net annual income from the 
fleet, after providing for all necessary running and incidental 
expenses, is Ra 9500. If the lorries are to be scrapped at the 
end of 7 years, find how much should be set aside every year to 
create a Reserve at 3% p. a. compound for the replacement of the 
fleet at an estimated cost 10% lower than the present. Is the 
business profitable ? [Ans. Rs 4522 ; Yes 

19. A new textile machinery is purchased at a cost of 
Rs 200000. It is deBired to set aside every year a sum of 
money that would provide for the replacement of the machinery 
by a new model after 10 years at an estimated prioe 10% higher 
than that of the present one. Find the amount that should thus 
be set aside annually to accumulate at 24% p. a. compound. 

[Ans. Rs 19637 

20. A philanthropist desires to place in the hands of Govern¬ 

ment a sum of money sufficient to build a bridge at an estimated 
cost of Bs 196000, as well as to provide for its replacement at 
the end of every 30 years. Assume that the investment of the 
lump sum can be made at 3% p. a. in perpetuity and that the 
Annual dividends may be accumulated also at the same rate ; and 
the cost does not alter. [Ans. Re 338398 

21. A minor aged 10 years is left an estate of Re 50000. 
The trustee of the estate invests the money at 4% per annum, 
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and pays the minor for his expenses a sum of Be 1200 at the end 
of every year. The expenses of management oome to Bs 360 
per annum. Find the amount that will be handed over to the 
minor on his ooming of age (18 years). [Ana. Be 64607 

22. A person desires to make the following provisions for 
his ohildren : 

1st son, aged 10 years and 2nd son aged 6 years, to receive 
Bs 400 per annum each towards expenses of their education till 
each is 21 years old, when they should get a further lump sum of 
Rss 10000 each. 

A daughter aged 4 years to receive Bs 600 per annum towards 
her educational expenses till she is 18 years of age, when she 
should get a lump sum of B 9 4000. 

Find the amount that has to bo Bet aside for this purpose, 
assuming that money can be invested at 4% p. a. compound. 

[A*s. Bs 28648 

23. The accumulations in a Provident Fund are invested at 

the end of every year to earn 5% p. a. A person contributes 
124% of his salary, to which the employer adds 10% every month. 
Find how muoh the total accumulations will amount to at the 
end of 30 years of his service, for every 10 rupees of his monthly 
salary. [Ana. Bs 1793*8478 

a 

24. What is the amount and present value of an annuity 

oertain of Rs 150 for 12 years, reckoning interest at 34% p. a. 
Given (1036) 12 -1511066. —I. Com. 

[A ns. Ra 2190 4as 7p ; Rs 1449 8as 

25. What sum will amount to Rs 1000 in 12 years time at 

44% p. a. oonffcound ? —I. Com. [Ans. Rs 589 10as 7p 

What principal will amount to £720 6s 6d in 4 years at 
3% p. a. compound ? —I. Com. [Ana. £640 

26. Which is better, an annuity of £150 to last for 10 years, 

or the reversion of a freehold estate of £79 4s per annum to 

\ 

commence 7 yew benoe, the rate of interest being 5% ?—I. Com. 

U». First 
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27. What rat* o! interest per annum does a person get who Is 
paid at the rate of 5% compound payable half-yearly ? —I. Com. 

[At m. 5*% 

28. A man obtains a loan of Es 6000 and agrees to repay it 
in 5 annual instalments at 5%, the first payment to be made at 
the end of a year. What should each instalment be ? —I. Com. 

[ins. Bs 1S8S 

29. A man left Rs 18000 with the direotion that it should be 
divided in such a way that his 3 sons, aged 9, 12 and 15 years, 
should eaoh reoeive the same amount when they reached the age 
of 25. If the rate of interest is 34% p. a., what should eaoh son 
reoeive when he is 25 years old ?—I. Com. [ins. Rs 9350^8 

80. The machinery in a factory is valued at £24,537 and it is 
decided to reduce the estimated values, at the end of eaoh year, 
by 18% of the value at the beginning of that year. When will 
the value be (a) £20,000 and (5) one-tenth of its original value ? 

—I. Com. [Ant. 1'03 yr. ; 11*6 yrs. 

31. A man borrows Rs 1000 on the understanding that it is 

to be repaid with interest in four equal instalments at intervals 
of sis months, the first payment to be made six months after the 
money was borrowed. Calculate the amount of eaoh instalment, 
reckoning compound interest at 24% per half-year. —I. Com. 

[Ant. Rs 265 13as to nearest anna 

32. A man wishes to buy a house valued at £1750. He is 
prepared to pay £800 now and the balanoe in 9 equal annual 
instalments. If interest is calculated at 4|% p. a., what should 
he pay annually ?—I. Com. [Ans. £130 13s lid to nearest penny 

33. A person borrows £1500 promising to repay the sum 

borrowed and the proper interest by ten equal yearly instalments, 
the first to fall due in one year’s time. Beckoning oompound 
interest at 5% p. a., find the value of the annual instalment. 
Take (105) 10 -1629. —I. Com.' [Ant. £194 5s 9d 

84. A member of a society borrows £400 And agrees to repay 
it with oompound interest at 5% in five equal annual payments. 
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the first payment to be made at the end ol a year. What would 
each instalment be ? —I. Com. [Ans. £92 6s 9d 

36. A building changed hands 3 times, each agent who sold it 
charging 25s per cent commission. If each time it was sold for 
the net amount obtained at the previous Bale, calculate its original 
value if the third sale realised £4622 4s 9?d ? —I. Com. 

[Ans. £4800. 

§ Yield on Redeemable Slocks. The valuation of redeemable 
stocks presents some difficulty. The yield on an irredeemable 
stock or a perpetuity is directly obtained by dividing the 
dividend by the price ; because tho only consideration in respect 
of an investment in such a stock is tho return that it brings to 
the investor on the amount invested. Its value naturally varies 
inversely as the money market rate. 

Redeemable stocks stand on a different footing, inasmuchas 
they are repayable at some definite future date, usually another 
date being mentioned before which payment cannot be tendered 
by the borrower in repayment. Tiie market prioo of suoh stocks 
is accordingly not determined merely by the dividend it pays. 
It is influenced, in a market of falling money rates, by the longest 
possible tenure of the loan, which is determined by the earliest 
date on wnich repayment may be tendered by the borrower ; 
and in a market of rising rates, by the latest date on which 
payment has to be made. For the same reason, the difference 
between the market value and the repayment value of such stock 
shrinks to zero at the time when repayment becomes due. 
While in most cases stocks are issued and are repayable at par, in 
some instances they are repayable at a premium, and in some 
others they rte issued at a discount. The object is to leave tbe 
ruling money rate undisturbed. 

§ The yield on an investment in a Redeemable Stock may be 
computed on tbe basis of an average return on the investment at 
an estimated rate of simple interest during the period of maturity. 
For simplicity, it may be assumed that tbe dividends received 
are accumulated without interest^- • 
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Thus, a 4% stock repayable at par in 1946, is valued in say 
1936, on the basis of the total return during the next 10 years. 
If its price on the date of valuation be 104, and i be the average 
yield per unit per annum, at the end of 10 yearB, the total 
amount returned on maturity ~100 + 10 x 4 i.e. t 140. It is equal 
to the initial investment of 104 accumulated at simple interest 
equivalent to the average yield, which® 104(1 + lOi), 

i.e. 1040/ - 3G. ix. #- i82o - 0346 
Average yield « 3*46% p. a. 

§ On this basis, if the price of 100 stock be P at a premium 
p(- P-100) and it carries dividend at D per annum during 
n years to maturity, when it is repayable at par, the amount of 
the investment at an average rate of r per cent per annum is 

p +P .; i^ ioo + u.d, 

or, p-P- 100- n|l) - P‘ 


This gives the premium at which the stock may be valued to 
yield an average rate of t% per anuum. 

Also. , - -^(o- ;;)• 

If the stock is at a discount*/; will be negative. 


*§ If, however, dividends can bo compared to the interest that 
could be earned ori the investment at the prevailing rate of 
interest, the premium in price is equated to the present value of 
an annuity of the difference between the dividend actually paid, 
and the interest that could thus be obtained. 


Then, 


P-U>-r).a% 


It is customary to take the basis of valuation r% p. a. 
convertible with the same frequency as that with which dividends 
are paid. In India, Government Stocks pay dividends half-yearly 
and the premium p - \{D - r).a tf|; 


* § To obtain the yield from this formula, it is seen that 
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It is difficult to evaluate r from this formula by the ordinary 
methods of Arithmetic. A first approximation is given by the 
average rate of yield as above. The rate is then determined by 
methods of suooessive approximation with the help of a table of 
the values of aq. 

A fair approximation, in case where n is not large , may be 
obtained as below : 




n + 1 p 
2n 100 


Illustrations 


1. A stock pays 31% p. a., and is due to mature at the end 
of 14 years when it is repayable at par. What is the average 
yield on an investment in this stock at a price of 94H ? 


Investment ... Rs 94 lias. 

Repayment plus interest for 14 years— Rs (100 + 49)«Rs 149. 
Return on Rs 94 lias in 14 years “Rs 54 5as. 


Average yield %- 


Rs 54 5as x 100 
Rs 94 lias 14 
543125 
14x946875 


4%p. 


*2. To find the yield in the above case by the annuity method, 
\% is taken as a first approximation. The formula p —(Z)-r).o*f 


theu, gives 5rs«(4-3i)a l ^. i.e. a 4 - 4 , — 10*625. 

• ( 

From the Tables, at 34% p. a. a^-gi — 10‘9205 

. and at 4% p. a. a^.j“ 10'6631 

Difference for 4% — ‘3574 

Also, trial value of -10'625 


and difference for interpolation 


-‘0619 




. , . . 0619 x 4 0619. 

>n rate % - ^ 

Yield =5 (4 - Q8)% =5 3 927.. 


08 
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§ An approximation may also be obtained direotly as follows : 
A 5-years* stook carrying 6% p. a. on which interest is payable 
half-yearly is bought at 97ft. Find the average yield on the 
investment. 



Rb. 

Half-yearly dividend 

2600 

Total gain on redemption 


(100-97A) 

2 688 

Average gain or redemption 


(2-69+10) 

l 269 

Average yield per half-year 

2769 

0 

Capital invested at beginning of 


10th period before maturity 

97313 

Capital invested at beginning of 


last period before maturity 


(100-*269) 

99731 

••• • •■» • 

Total 

197044 

Average oapital at investment... 

98522 


Average half-yearly rate of 
yield on investment i.e. 
average yield + capital 

(2769 + 98*522) ... 0281 

Yield% per annum ... 5‘62 

Such an approximation gives a fairly reliable value when the 
period to maturity is small. In other cases the first method is 
recommended. 

Note. The tame result is obtained by applying the last formula on p. 190. 
The formula on p. 198 gives 6*69% as an approximation. 

Examples 26 

t. Find the average yield on the following to nearest 
i-per cent : 

Stock oarrying Time to Maturity Purchase price 


4 % 

10 yearB 

103f 

5 % 

10 - 

1154 

34% 

20 » 

98 

3|% 

30 - 

96 


Urn. 84% ; 3% ; 34% ; 3|% p. a. 
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2. A 4% War Loan is issued at par in September 1941, on» 

oondifciou that it will be paid off in September 1961 at a premium 
of 6%. Find the average return to an investor who boys tbd 
stock at 110 in September 1943. [Arts. 3*38% 

3 . The 4% stock (1950-70) is quoting at 102J in 1938. Find 
the average yield on the investment if the Loan is repaid at par 
(i) in 1950, (ii) in 1960. and (iii) in 1970. 

[Am. 3*70% ; 3*79% ; 3*83% 

4. A 3% Municipal Loan i9 issued at 98, being repayable at 

par in I960. Find the average yield to an investor who 
purchases the stock in 1939 at 84. Un*. 4*48% 

'5. Find the value of the following stocks by the annuity 
method on the basis of valuation noted againRt each : 


Stock carrying 

Time to maturity 

Basil of valuation 

4 % 

16 years 

3J% p. a. 

w% 

10 - 

4 % » 

.0 % 

10 - 

41% " 

6 % 

12 " 

5 % ” 


1.4 ns. IOGtV ; 

1041® , 103*1 ; 1081 


6. The 6% War Loan (1945-55), repayable at par, was 
offered in 1945 to be converted into a New Loan (1980-90) 
carrying 3i%. The rate of conversion would he 105 new stock 
in exchange for 100 old stock. Find the change in the yield to an 
investor who bought the stock in 1933 at 103. 

f.4n*. Difference 1*18% 
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PROBABILITIES AND ASSURANCES 


§ Past human experience lays the foundations of the 
science of prediction of the happening of similar events in future. 
Calculations about likely deaths and survivals amongst insurants 
have been reduced to a tine art in life insurance ; and similar 
assessment of the probable happening of a casualty provides the 
basis of all kinds of insurance. 

The problem of insurance is to collect money (premiums) from 
insurants sufficient to cover the cost of paying out claims as they 
arise. As, however, there can bo no sure knowledge of exactly 
how many claims will arise and when, the process involves the 
estimation of probabilities in theso respects. Where the number 
of past observations is sufficiently largo fcho probable experience 
in the future can be estimated with a considerable degreo of 
accuracy. 

Premiums calculated on those bases, from purely mathema¬ 
tical reasoning are called pure premiums. The actual premiums 
charged by insurance companies, however, provide for a sufficieut 
loading to cover the costs of running the business and a small 
return on the capital invested. 

* 

§ Probabilities. 1. If an event can happen in a ways and 
fail in b ways, all these, ways being equally likely , the 

probability of the happening of the event p- \ /• and the 

probability of its failure It should be noted that there 

being no third possibility p + q- 1. representing certainty. 

Thus, if a coin is tossed it will either fall with the bead up 
or the tail up. The probability, therefore, of its falling head 

n P"l + l ~ \ * anc *head failing to turn up it is also equal 
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to r~ " i- • The truth of the statement may be verified when 

1 + 1 it 

a sufficiently large number of tosses is made. The ohanoes are 
even that on the whole the head will come up about as many 
times as the tail. 

2. If there be several independent eventB, the probabilities 
of the happening of which are respectively pi, Pz.~Pn% then the 
probability that all will happen is Pj.pa...p». The probability 
that none will happen-* 91 . 9 *. i.e., (l-PiXl“Pi)**-(l~P») • 
that at least one will not happen •l- , Pt.Pi-*P» '• that at least 
one will not fail-1 -91.92...9*- 1 - (1-pt)(l-p*)—(l “P»)- 

3. If there be two or more events which cannot happen 
together, then the probability that one or other of them will 
happen is tho sum of their probabilities. 

Illustrations 

A township is divided into four areas aa follows, and the 
experience of past years gives the following averages of fire 
breaking out in a year in the respective areas oausing major and 
minor damages. 


Area 

1 

1 

i 

j 

No. of houses s 

Av. No. of oases of fire annually 
causing damages 


i 

• 

• 

Minor 

Major 

Total 

~A~~ 

' 10,000 

10 

1 

11 

l 

B 

20,000 

35 

3 

38 

C 

1 30.000 

60 

6 ! 

66 

D 

I- 15 ’°°° 

18 

2 

! 20 

i 


1. In area ^4, the probability of fire breaking out during a 

year in any house - 0011 ; of which the probability 

of a major aooident is only *0001» that of a minor one being 001. 
The probability that no fire breaks out is, of course, very high, 
being equal to *9989. 
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2. The probabitily that there is an outbreak of fire in all 
the areas during the year — ’0011 x '0019 * '0022 x ’0018 

6 x HT 11 %.e. the chances are 6 in a million million, which ia a 
rarity. 

8. The probability that there will be an outbreak in B and 
C and none in A or D during a year — *0019 x *0022 x *9969 
x ‘9987 =4 4 x 10~ 7 ».c. about 40 in a million. 

4. If an average minor damage is estimated to cost Rs 2009 
for repairs, and a major damage Rs 20000 in area A , for example, 
the total probable cost of repairs in a year -Rs (*001 x 2009 
+ 0001 x 20000) i.e. Rs 4. 

It is evident that if a pool can be formed out of pro rata 
contributions from the owners of the houses in area A , on the 
basis of the value of eaoh property, and the experience is spread 
ovor a sufficient number of years, a small annual fund should be 
sufficient to make good all losses by fire. It will be easily 
recognised that this is the basis of tiro insurance. 

8 Mortality Tables. For purposes of Life Insurance, Tables 
of Mortality have been compiled from which probabilities of 
survival at different ageB can be calculated. Below is an extract 
from such a Table. 




96061 

548 


1 21 

1 22 

23* 

1 


i 

95513 

! 

94931 

94822 

582 

609 

631 

00608 

00643 

•00668 



93691 

647 


In the population examined, it appears that out of 0 * 96061 
people at age 20, l 2 1 *95513 attained the age 21 and «548 
died before completing 21. 
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♦ 


The rate of 

really - dso 
20 


mortality q z at age 20, i.e. q to •* 


i 


72, being 


Based on this tabulated experience we may look to the future 
and state that in respect of lives similar to those covered by the 
Tables, the probability of a person aged x years surviving 


n years 


(■+*. 

u 


This is symbolised by »p* or merely p K ; and 


the probability of his not surviving that period by n q» or merely 

q €% and -1 - n p x -., 

*c 


§ Expectation of Life. This expression is generally 
misunderstood. It does not mean the probable length of life 
of any one person of a given age. It is the average after- 
difetime at a given age according to the Mortality Table selected. 
Below is an extraot from a Table of Expectation of Life. 


Ago 

Mean Expectation of Life 

Years 

Male 

1 

Female 

20 ; 

4008 

43 04 

25 

36'15 

3826 

30 

• 3258 

3417 

35 

2872 

3086 

40 

2512 

2704 


This Table has been formed by distributing the exoess of ages 
of those who live long amongst those who die early, so as to 
plaoe all lives on an equal footing. Very few of tbe male lives, 
for example, now at age 36 will fail when they have completed 
the mean expectation of 28 years* odd noted against that age. 
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Many will fall far short of it, and many will long survive it. 
With a sufficiently large population, however, the ohanoes are 
•even that the number of earlier deaths at different ages will be 
balanoed by corresponding survivals. 


§ life Annuity. A life annuity is a series of periodical 
payments dependent on the continued existence of a given life or 
fives. An annuity certain is fully determinate ; but as the 
continuance of a life or lives is a matter of chance, the 
determination of life annuities entails complicated calculations, 
providing for life contingencies . 

The value of a sum, the receipt of which depends upon a 
contingency, is the present value of the sum taken as a orfrtainty 
multiplied by the probability of its being received. 


Therefore, the value of an endowment of 1 payable at the end 
of n years, if a person now aged x bo then alive m v n ,nPx 
a, V-’l*** „ + _ _ J •_ _l_II_ J | _ D* 




V ■ 


, • and is symbolised by "2?*' 


This benefit is known as Pure Endowment ; and values of D n 
have been tabulated by actuaries for different ages and involving 
different rates of interest. These are known as Commutation 
Tables . 


In the case of a life annuity payable at 4he end of each year 
so long at x remains alive , we have a series of pure endowments. 
The present value of such an annuity, 

a,-vp* + v 2 . t p« + v , .3P*+v 4 . 4 p* +. 

Pg+1 + D*+l + ... JVjr 

D m Dm 

n 

N m being need for 2 D, +r . 

These ▼sines of N m have also been tabulated corresponding 
to ®, indicating the sum of the relatire rallies of D for ages 
®+1 and upwards. 
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The present value of a temporary annuity of 1 payable 
annually for n years if a life aged x shall live so long • 


§ Assurances. The business of life insurance is to spread 
the risk of loss due to death of insurants at agreed values, which 
is the Bum Assured. 


e 

If A* represents the present value of 1 payable at the end of 
the year of death of a life now aged x, the cost per person of 
paying 1 for each death in the first year amongst l m persons at 

age x - J the present value of this* trf** The present value 


of the cost per person of paying for each death in the second 
and succeeding years are r 2 . ^f 4 v 3 . ^? +2 » &c. Ac. 

lx lx 


The total cost of paying 1 for each death is 
j v • <}* + v 2 A 9 +\ + + ... 

” . T x 

v* M .<7* + v* 4 * .tlx m + v * ¥[1 Ax -V, 

o*. “ D x 

where M x ■ v*+ l .d x + v* +2 . <f x « i + 3 . d* +2 + ... 


§ It can he easily seen that A* is the single premium for 
every person aged x for an assurauce of 1 payable at the end of 
the year of his death. It is of, course, the net single premium, 
and does not take account of loading for office expenses Ac. 
that would be added by an insurance company to cover the life. 


§ Annual Premiums. A single premium in snch cases may 
easily be looked upon as the present valne of the annual 
premiums t$at the insurant may be called upon to pay. If P m 
be the annual .'premium 

♦ 

A x m P* (1 + a x ) t since premiums are payable in advance. 



The following extraot from Commutation and other actuarial 
Table* are baaed on a rate of interest 4% per annum. The values 
have been approximated for condensation, as necessary. 
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An Extract from 4*Per Cent Commutation ft other Tables 


Illustrations 

1. The cost of an annuity of Rs 1000 a year during 
life to a person aged 30 would be a single payment of 

Rs 1000 x 01 ■ Rs 1000 x O30 - R« 17155. 

JJtO 

2. The cost of an annuity of Bs 1000 for 10 years to 
such a person deferred 5 years would be a single payment 

■Rs 1000 x —Bs 1000x WJ* " Bs 6099 to the 

nearest rupee. 

3. The annual pre&ium for an assurance of 1 payable at 
death of a person now aged 30 - Rs 1000 x P 30 ^ Rs 16 62 

4. The single premium required to cover a payment of 
Bs 1000 at the end of the year of death nf a namnn nm» 

• aged 30^^80 x Be 1000-Bs 301 12as. 


14 
















SECTION TWELVE 

MENSURATION 

Tbe problems of mensuration, which means measurement, are 
twofold. Surfaces and Volumes have to be computed with the 
help of formula) obtained by the use of Geometry, Trigonometry 
and Calculus. Some of the more useful formulae have been given, 
mostly without explanation, although a number of them may be 
obtained geometrically with little difficulty. The second problem 
relates to mothods of calculation with the help of formula). This 
requires more detailed attention. 

* § Duodecimals. A usoful method of computation is by the 
method of duodecimals. 

In the workshop and in freight calculation, the linear, square 
and cubic foot are subdivided into primes, seconds, etc. Thus, 

1 ft., I sq. foot, 1 cub. ft. - 12 1 primes. 

1* «12 rl seconds. 

l u - 12 UI thirds. 

1® -12 ,v fourths. 

Ac. &c. & 0 . 

It may be easily vorified that 1 linear prime -1 inch ; 
1 sq. Becond — 1 sq. inch ; and 1 cub. third 1 oub. inch. 

Illustrations 

(i) 2 ft. 64 ins. - 2 ft. 6* 6° 

[V 4in.-4.1 r -6". 

. (ii) 3 sq. ft. 631 sq. ins. - 3 sq. ft. 5 1 3 U 3 m 
% L’ 60 sq. in. - 5 1 , 3 sq. in. — 3 n , i sq. in. — 3 UI 
(iii) 22 c. ft. 5334 c. ins. - 22 c. ft. 3 1 8 n 5 m 6* 

[ V 533 c. in. - 8 l 8" 5 m and 4 o. in. - 6 ra 

Also, (iv) 5 sq. ft. ft. 7 1 8 n 3 m - 5 sq. ft. 

V 8 n - 92 sq. in. 

[-7x12 + 8. 

1 sq. in. [ - A 


3 m 
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(v) 18 cub. ft. 9* 10" 11°* 6"-18 c. ft. 

9' 10“ ll™ 6 TV “ 1427 c. in. 

[-[9x 12 + 10] x 12 + 11 

6 IT —_ 4 o. in. [- A 

».e. — 18 c. ft. 14274 o. in. 


§ Calculation of Areas and Volumes. It will be observed 
that the indices i, u, m and iv are added in multiplication. Thus 
2" x 3" ■ 6 ,v ; 4' x i u -4 m . 


Illustrations 


(i) Find the area 0 ft. 1' 2" by 3 ft. 2’ 3", 


5 ft. 1* 2" 

3 ft. 2' 3 U 

• m m m m 

15 sq. ft. 3‘ 6" 

10' 2 n 4'" 

1* 3" 3'“ 6 IV 

16 sq. ft 2* ll"7 m G ,r 


5 ft. by 3 ft.-15 sq. ft. 

3 ft. by l 1 - 8‘ sq. primes 
3 ft. by 2“ - 6" sq. seoonds 
Ac. Ac. 


This is 16 sq. ft. plus 35 sq. ins. 

8 " " 

i.e. 16 sq. ft. 35j sq. ins. 


- 2 x 12 + 11 

_74 

12 


(ii) Find the volume 3 ft. 2‘ by 1 ft. 5 1 by 1 ft. 3‘. 

Now. 3 ft. 2' 

. _ l .ft. 5' 

3 sq. ft. 2' 

1 " 3' 10" 

4 sq. ft. 5 r 10“ 

1 ft. 3* _ 

4 c.ft. 5‘ 10“ 

1 » 1‘ 3" 

2“ 6 nI 

6 c. ft. 7‘ 6"‘ 

Volume —6 c. ft. 1050 c. in. 
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§ The inclination of BC to AB is 
measured by the ratio of AC ; AB, 
where CA is perpendicular to A B and 
is called its gradient. 



The gradient ** when the angle at B~ 80° 

-1 when the angle at B - 45° 

- -s/3 when the angle at B - 60". 

It is customary to indicate slopes in road-making by gradients- 

A C 

whioh are taken to correspond to the rate - D 7 v indicating the 

D\j 

actual rise or fall in level of a road traversing a stated length. 

*§ It will be observed that the ratios and along with 
A C 

are constant for a given value of the angle ABC. They are 
symbolised as below : 

. „ AC „ AB , . „ AC .. 


AB 


AC 


sin 2J- g C ’ cos S( j and tan £«* AJJ > the gradient. 


Also, 


sin 

o'- 

0 

COS 

0°= 1 

tan 

0 ' 

- 0 

sin 

30°- 

i 

COS 

30--f 

tan 

30* 

1 

"V5 

sin 

45'- 

1 

V2 

cos 

45 ° - 72 

tan 

45' 

-1 

sin 

+ 

60° - 

VS 

• 

2 

cos 

60°- J 

tan 

60° 

“ V3 

sin 

90* - 

1 

cos 

90'- 0 

tan 

90° 

«. 00 


§ Mensuration. Well-known geometrical theorems give the- 
following relationships : 

(i) In a right-angled triangle, (hypotenuse)* - sum of 
squares of sides. Height of an equilateral triangle of 

VS 

side a--g-- a. . ... - 
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(ii) Area of a reotangle with aides a and 6-o6. 

<iii) Area of a parallelogram - area of reotangle on the same 
base a and of the same height b - ab. 

(iv) Area of a triangle of base b and height h - kbh. 

(v) Area of a triangle of sides a, b and c 

" >/«(»- a)(s - 6Ks - c), where 2s - a + b + a. 


(vi) Area of an equilateral triangle of side a- 



(vii) Area of a trapezium of height h, and parallel sides a 
and /)“ i(a + b). h. 

(viii) Area of 4 walls of a room l by b by h - 2 h {l + 6). 

(ix) Area of a rogular polygon of n sides each of length a 

=*a*x 433, if «-3 

=? ft* x 17205, if re- 5 

=► ft* x a’0981, if re-6 

-* ft* x 3'634, if »-7 

^ a* x 4'8284, if n = 8 

-* a* x 6‘182, if re-9 


§ The Circle. 


The circumference of a oircle bears a constant 


ratio to its diameter, which is 
universally symbolised by ft. The 
value of ft, which is incommensur¬ 
able, may be taken to be roughly 
equal to 3|. a better value being 
3*1416, or, 3*1**. Approximately, 
*=* S + 4% + 6 + 8%, also =5 V - 4%.. 
For a oircle of radius r, 

(i) the length of the circum¬ 
ference • 2ft r. 



(ii) the length of an arc APu subtending an angle 0* at 
centre — nr. 

a r% 8 x chord of half arcPiPt - APi, 
(in) the length of an aro A P x --£-*- 

_ 

(iv) the length of chord AP% *2r. sin y • also — 2 JPtN.PiN 
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(v) the area of the circle * *.r 2 or, (diameter) 2 * *7 +10 + 5 + 10. 

(vi) the area of a sector subtending an angle 0° at centre 

2 *° 

— nr* - 


360° 


(vii) the area of a sector containing an arc 6 — 1. 6. r. 

(viii) the area of a segment containing an arc forming a chord c 

h* 2 . 

2c 3 C l ' 

where the height of the arc h ■» r - ON. 

(ix) chord of half-arc — J2rh 

(x) the area of an annulus or a flat ring of which the internal 
and external radii are ri and r 2 respectively — n(r 2 + riK>‘ 2 -r t ). 

(xi) the area of a regular polygon - \ perimeter x radius of 

inscribed circle. 

(xii) Side of square inscribed in a circle - '707 * diara. 

(xiii) T>iam. of circlo circumscribing square - 1'414 * side of square 

*§ The Ellipse. The length of tho circumference is roughly 

“*( ^ + 2a / w ^ erc rt ant * * are ^ 0 B0m i* ma i° r aQ d semi¬ 
minor axes, and the ellipse is nearly circular. The area of the 
ellipse •"nab. 

§ These formulae are applied usually with tho help of 
Logarithms. In measuring irregular areas, it is convenient to split 
them up into triangles and trapeziums of measured dimensions, 
and then to add up the constituent areas. The method of breaking 
up an area into triangles is known as the Method of Triangulation. 

*§ The Field Book. The land surveyor makes his notes for 
the calculation of areas in his Field Book in tho following 
manner. 

The Field Book is read upwards. Thus, the directions will 
mean, from A go North SO links to Pi, whence go 70 links to the 
Bast to get C. From Pi go North 35 links to P 2 , whence go 90 
links to the West to get H. And so on, till B is reached. 

AB is called the bate line or tip chain line ; PiC* PtH , etc. 
whioh are normal to /IB■are known as offsets. 
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The entire area hns now been broken up into right-angled 
triangles and trapeziums, the total value of which can be directly 
obtained. 

sq. links. 

A4P,Chasan area = UPi.PiC -J. 30.70-1060 

A AP 3 H • -UP 2 .P 2 H -i. 66.90-2426 

Trap. PiCDPi - -i(P,C + P 3 2».P,Pi -i 155.45 - 3487'6 

» PaEQPt * -i(P 2 H + P*G).P 2 P*-i 170.19-1616 

- P«OPP 6 » -KP 4 G + P 6 nP«P 6 “i 180.40 - 3600 

* P»DEP t - -\(.P t D + PtE). PPt - i- 186.59 -3982‘6 

A APtE » -i BP,.P,E -i 15.50- 375 

A BFPt * -iBP».P s F -i 55.100-2760 

19285 

Total area - 193 acres 
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§Cost o! Carpeting Floor, Papering Walla, Ac. When 
carpet of a stated width is to be bought to oover a definite area, 
say the floor of a room, an analysis as in the following examples 
is to be made. 


Illustrations 


1. Find cost of oarpeting a room 28 3 by 15 6 ' with carpet 
1 yd. wide. 

(i) If the carpet be laid along the length, that is not 


less than 6 pieces, each of length 28$ ft of carpet will be 
required ; for lengths are not sold cut along the width of the 
carpet. Length of carpet required - C * 28J ft — 56$ yds. 



If, again, it be laid along the breadth, 



that is not 


less than 10 pieces of carpet, each of length 15' 6", will bo 
required. Hence longth of carpet required - 51 g yds. 


Evidently, the carpet will then be laid along the breadth ; 
and 51 yds 2 ft of oarpet will be required. 

281 x 15$ 

N.B . It will be observed that theoretically —^ — * ft, i.e., 

48f yds nearly will be required. As will be seen from above, 
this length will be inadequate for practical purposes, and such an 
answer will be wrong for such purposes. The practical answer 
51 yds. 2 ft. will involve some wastage ; but that is unavoidable. 


2. Find the cost of papering the walls of a room 32 ft. by 
16 ft. by 15$ ft. with paper of width 2 ft 8 in. costing 3as per yd. 

(i) If the paper were laid parallel to the edge of the floor, 
15i 


21 


t.e., 6 pieces will be required, each of length equal to the 


perimeter of the floor, t\c., 96 ft. 

.'. Total length of paper required - 96 * 6 ft -192 yds. 

(ii) If again, the paper were laid from floor to oeiling the 

96 

number of pieces required will be " “ 36 pieces, each of 

length equal to the height of the rr— 


•.•in 
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Total length of paper required • 36 * 151 ft • 186 yds. 
/. Length that will aotually suffioe-186 yds. 

Cost —Rs 34 14as 


§ Customary Measures in Trade. 

1. The volume of a oask or barrel is obtained for many 
purposes by taking the volume of a oylinder of seotion equal to 
that of the cask at its widest, and deducting 5% therefrom. 

2. The cubical content of a round log of wood is taken to be 
(1 moan girth) 3 x length. More accurately, it is oqual to length 

X (™^ 3 V 546 ^^) ‘"loogth x (mean girth) 2 + [J x 2+Q+.1Q]. 

Roughly, it is sometimes taken to be equal to length x mean cross- 
section, allowing about 215% for waste in squaring the timber. 

3. The cubical contont of a taperiug log of wood is obtained 
from the above formula, taking the avorago of measurements of 
the girth at 3 or 4 points. 

4. The St. Petersburg Standard Hundred is taken to bo 120 
pieces of timber 12 ft x 11 inches x lj inches, the solid content 
of which is 165 cu. ft. 


5. 1 cubic foot of timber—144 Board feet, i Board foot — 
1 sq. ft board l" thick. 

6. Number of Board feet (l" thick) that can be sawed from a 

, , ^ iDiam. in inches-4 inches} 2 . , , 

round log"--j-g..- *length in feet. 

7. 1 Gross Registered Ton in Shipping represents a displace¬ 
ment of 100 c. ft. of watei 


'V 


8. For shroud or hawser-laid ropes, the weight W in cwl. of 
cordage — square of circumference C in inches x length of cordage 

C* 

in fathom *+• 420. For Hemp ropes W in lb per yd “ ^ * for steel 
C* 

ropes it - • 


9. Breaking strain of round ropes — B tons ; C - circumference 
in inches. Hemp...B-C* *‘3 ; Iron...B-C* * 1‘5 ; 

Mild Steel...B-C*x2; Plough Steel...B-C a x4. 
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10. Multiply the volume of a grains stack in oubio feet by 
*779. Result will give the value in Imperial Bushels. 


Illustrations 


1. Find the area of a figure combining an equilateral triangle 
of aide 6' with a square on the ba9o thereof drawn outwards. 

/j 

Area of triangular portion ■» *66 sq. ft. 

* square - 3G sq. ft. 

Total - ’43 x 36 sq. ft. 

■ 51$ sq. ft. nearly. 

2. Find the area of an equilatoral triangle of side 6' with a 

somicirclo drawn on the base outwards. y 

/jj 

Area of triangular portion ’ . - ~ • 36 sq. ft. 

* » semicircular „ - 36 - V • 36 sq. ft. 

.'. Area of whole -(‘43+ 1*57). 36 sq. ft. 

- 72 sq. ft . 

3. Find the area left of a circle of radius 4' from which 
another circle of radius 2' has been cut out. 

Area of original circle — . - *. 16 sq. ft. 

„ of portion cut out-*. 4 * » 

Area of remainder — *. 12 sq. ft. 

sq ft - 38 sq. ft. nearly. 

4. The parallel sides of a trapezium are 12' and 18', and the 
perpendicular distance between them - Find its area. 

Area - i(l2 +18). 9 sq ft —135 sq. ft. 


4. Find the cost of flooring a room 16' by 12' at the coat of 
Rs 18 per 100 sq. ft. 

Area of floor -192 sq. ft. 

Coat of 200 sq. ft. — Re 36 
Cost of 8 ■ • - 1 7a» 

•\ Required cost - -Rs 34 9as 
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6. Hud the cost of papering the four walla of a room 24 ft 
by 18 ft by 16 ft at the rate of la 6p per sq. ft. 

Area of four walls - 2 x 16 [24 +18] sq. ft. 

-1344aq. ft. 

Cost of covering 1344 sq. ft. @ la per sq. ft.-Rs 84 
Cost of * ■ @ 6p » " " — 42 

.’. Total cost — Rs 126 

7. Find the area of a triangular plot of which tho sidos arc 
64', 48' and 38'. 

Here 2s - (64 + 48 + 38)' - 150' 

s-75', s-a-11', s-6-27', s-c-37'. 

• Area - ^75 x 11 x 27 x 37 sq. ft. - ^825 x 999 sq. ft. 

“ */824175 sq. ft. 

« 908 sq. ft. nearly. 

B. The rosult should bo obtained with tho help of a Log. 

Table. 

8 . Find the area of a circular sheet of radius 8 ins. from 
which a smaller circle of radius 3 ins. has boon punched out. 

Area of whole sheet — *. 8 2 sq. in. 

" * smaller circle **. 3 1 » 99 

0 • 

Area of remaining portion -* (8 2 - 3 2 ) sq. in. 

■». 55 sq. in. 

- sq. ins. nearly. 

- 173$ sq. ins. 

9. Bind the area covered by a door-frame 10' by 4' with a 
semi-circular top. 

Area of rectangular portion —10' x 4' ■« 40 sq. ft. 

Area of semicircular „ - i.*.2 2 - V sq. ft.« 6? sq. ft. 

Total area — 461 aq. it. nearly. 

Solids 

§ 1. Rectangular parallelopiped of dimensions l, b and h. 
Volume -1. 6. h. Area of six faces - 2 [h{l + b) + lb]. 

Area of four walls - 2fe(f + b). 
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2. Right prism, formed with two polygonal faoes. (Normal 
sections are all equal). 

Volume-area of polygon x length. 

Area of lateral surfaces- perimeter of polygon x length. 

3. Right cylinder. 

Volume-base x height — when 

base is a circle of radius r. 

Area of curved surfaco — perimeter x hoight 
- 2 nr.h t when the base is a circle. 



4. Right circular cone. Volume 
— i nr 2 .h. 

Area of slant surface 

— nr. h\ whore It is tho slant height 

-nr J r * + h z . 

Total superficial area = 7ir(li + r). 



5. Pyramid. 

Volume - J base x altitude. 

Lateral surface perimeter of 
basex slant height. 



6 . A frustum of a cone or a pyramid. 

Volume — (sum of area of two bases plus the geometrical mean 
thereof) x Jrd altitude — + ra 2 + ri.r*) for a oone. 

Area of convex surface — i sum of perimeters of bases x 

^ * 

slant height + ?*) in the oase of a oone. 
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Ntto. These may also be obtained by deducting the rohrac or area of 
the portion oat oil from the whole, if the required data are gWen. 


If h be the height of the frustum and ru r t are the respective 
radii of the top and bottom, the height of the portion out off 

V" ■■■ * ■■■■■ and the height of the complete cone i/-—^—• li . 

r t " f i 

r i 

7. Sphere of radius r. Volume -|*r 3 and suriaoe-4nr 8 . 


The solid portion ADCD of the sphere lying between two 
parallel planes is known to be a rone. 


If the thickness of the zone be d 
the curved surface has an area 
2 nrd ; and the volume of the zone 

- ^[&(r 2 + r ' a ) + d a ], r and r being 
the radii of the two ends. 

A segment of a sphere is a portion 
out off by a plane section, that is 
praotically a zone with one end a 
point. 



If d be the depth of the segment, the radium R of its base is 
given by R 2 m d(2r - d). 


The curved surface of the segment -2nr.d 
and volume"^ (3r 2 +d 2 ). r being-0. 


A sector of a sphere, e.g . AOBE , is made up of a cone formed 
by radii with a plane section of the sphere as base, together with 
an adjoining segment. 

8. Solid (circular) anchor ring of radii n (internal) and r 2 
(external). 

2 

Volume-^(fj -r x )* x^j + fi). 

Are* of outer 8urf*oe-»*(r 2 2 -rj*). 
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9. Solid flat ring. Volume - nfc.fo - rjXn + ri). 


10. Wedge. Volume -i. Area of base * perpendicular height, 
if the length of the base equals the thin edge. Generally, it is 

equal to — ^ * (2 length of base + edge). 



§ Similar figures. The areas of figures, whose sides are 
proportional* are proportional to squares of their dimensions > and 
their volumes to the cubos of their dimensions. 

§ The following generalised theorems may be noted. Calcula¬ 
tions by the first two methods are made by plotting points from 
data obtained by actual measurement at suitable points on a 
graph paper, and reading off dividing ordinates from the graph. 

* Simpson’s Rule. The area of an irregular figure is usually 
obtained by this Hula, which requires a division of the area into 
an even number of parts by a number (neoessarily odd) of equi¬ 
distant ordinates. 

Area^tsum of extreme ordinates + 4 x sum of eveu 
ordinates + 2 * sum of remaining odd ordinates] 
x S di&tanoe between ordinates. 

h — distance between ordinates. 

Area of the figure below * | U(yi+|Ts + # **+Vta-i) 

+ 2(yj + i/4 + ... +>»•-*)], it &ady*« being eero. 
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*§ I( this rule be interpreted in relation to a solid, the average 
cross-seotion of a solid, of which the two faoos and a middle 
section are known, is found to he oqual to a (sum of two faces + 4 
times middle section]. • 

* Mid-ordinate Rule. Divide tho area into any number of 
parts by equidistant ordinates, the first and last touching tho 



boundary. Ascertain the breadth of the area between every 
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consecutive pair of ordinates. Multiply the sum of these breadths 
by the distance between each such pair of ordinates, to obtain 
the area. 

Area— ABCDE 

h » distance between ordinates. y« • 0. 

Breadths of area between ordinates y o, vu V 2 . 

are it, h .Area — h(it + i2 + , “*) 

This rule is applied in finding areas of closed curves. For 
convenience the extreme ordinates are tangents at two extremes 
of the curve. 

1 

* Guidin', or Pappue’ Theorems. 

(i) The area of the surface traced out by the revolution of a 
curve about an external axis in its own plane is equal to the 
product of the perimeter of the curve and the distance moved 
through by the centre of gravity of the curve. 

(ii) The volume generated by the revolution of any plane 
figure about any external axis in its plane, is equal to the product 
of the generating area and the distant moved through by the 
centr. ^of gravity of the area. 

llhistrations 

1. An area is bounded by two ordinates, the horizontal axis 
and a curve. Apply Simposon's Buie to find the area, given the 
following ordinates ; the distance between a pair of them 
being 2 ft. 

Ordinates—0, 18, 23, 16, 17, 25, 22, 0 ft. 

Prom the formula, required area 

- f [4(18 +16 + 25) + 2(23 +17 + 22)] sq. ft. - 240 sq. ft. 

2. An irrigation canal is measured for the purpose of 
contracting a sluice across it. The height of the sluice ia to be 
10 ft above the edge of the canal on either side, and it would be 
just submerged in water. The soundings taken at distances of 
every 2 ft from the edge are—3, 8, 9, 10, 13, 12, 8 ft. Find the 
area of the sluice gate. 

Applying the Mid. Ordinate Buie, 
area - 2(10+ %* 8+9 + 10 + 13 +1**8 +10) eq. ft. w 166 w- ft. 
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Examples 27 

1. Find the area of a triangular area with a base 42 chains, 
and altitude 63 ch. 11 yds. [Ans. 133‘35 acres 


2. A square field, of which one side is 120 yds is to be turfed 
at the rate of 6p per sq yd and enclosed by railing at a cost of 
Rs 2 12as per yd. What is the total cost ? [Ans. Rs 1770 


3. A path 3 ft wide is to be laid round a rectangular grass 
plot 60 yds by 60 yds. Find the coBt of macadamising it at the 
rate of 3as 9p per sq yd. [Ans. Rs 66 9as 


4. A plot of land 160 yds by 120 yds is to be sown with 
cabbages li ft apart in lines 2i ft apart. Find the number of 
plants that can be sown. [Ans. 48645 


5. The cost of removing the flooring of a room 20 ft by 16 ft 
is Rs 12 8as per 100 sq ft ; and that of covering it with art tiles 
li ft by lj ft is Rs 2 2as per tile. Find the cost of renovation. 
Assume that these tiles can be fitted in pieces. [Ans. Rs 342 4as 


6 . A triangular plot of land has throe sides 181' x 125'x 116' 

Calculate its area. [An*. 800 sq yds app. 

7. An irregular figure ABCD was measuiod to obtain AB 

-160 ft, BC - 86 ft, AC -90 ft. CD - 63 ft and AD- 126 ft. 
Find its area. [Ans. 626 sq yds app. 

8. A surveyor takes the following measures of a quadrilateral 

ABCD. Diagonal AC -216 ft 3". Perpendiculars from B and 
D on AC are equal to 96' and 102' respectively.. Calculate the 
area A BCD. [Ans. 2878* sq yds 

9. From a rectangular plot of land ABCD , of which AB it 
100 yds and BC is 60 yds, a portion BCE is to be cut off equal 
in area to 4th of the total. Fin& the position of E on CD. 

[Am. 26 yds from C 


10. To an equilateral triangular field of side 90*34 m is added 
an area in ttie shape of a square on its base. Find the total 
area of the field. [Ans. 116 96 Area 




236 


COMMERCIAL MATHEMATICS 


11. The perimeter of a rectangular field is 186*60 m and the 
diagonal measures 66*30 m. Find the aides, and the area. 

[dru. 51*3 m ; 42 m ; 21*55 Ares 

12. A map is drawn to a soate of 50 inches to a mile ; how 

many square inches oq the map will represent 10 acres on the 
ground ? [Ana* 39'06 sq in. 

18. The length of a hall is 3 times the breadth ; the cost of 
whitewasing the oeiling at 5}d per sq yd is £4 12s 7'ld ; and the 
oost of papering the four walls at Is 9d per sq yd is £35 ; find the 
height of the hall. —I. Com. [Ana. 18 ft 

14. A tank is capable of holding 10 Kilolitres. If it has a 
rectangular base 3*60 m by 4*53 m, find its height, [dns. 61*32 cm 


15. Find the oost of painting the walls of a room 10*36 in 
by 8*50 m by 4*65 tn @ 14*56 fr. per sq metre, allowing for 8 
openings eaoh 2*8 m by 1*3 m. [Ana. 2129*84 francs 


16. Find the oost of oarpeting a room 22 ft by 16 ft with 
carpet 26 ins. wide costing Be 5 13as a yard, leaving a spaoe all 
round 18 ins. in width. [Ans. Rs 220 14as 


17. Find the oost of papering the walls of a room 18'6" by 12' 
by ll' 6' with paper 1 yard wide at 10as per yd. [Am. Be 50 5as 

18. Find whether it is cheaper to lay carpet on the floor of a 
room 21' by 16' along the length or along the width, if the oarpet 

has a width of 33 ins. [4*s. Lengthwise 

• 

19. A person is shown papering for the walls in rolls 24" 
and SO" wide. The price of the first is 3as per yard, and that 
o! the latter 3as 6p per yard. Which sise should he select to 
cover the walls of a room 24 ft by 16 ft by 12 ft ? [Am. Latter 

20. The oost of papering the four walls of a room 12 ft high 

is Be 8 las. If • margin is left over along the top, the oost 
comes to Be 7 0a 6p. Ascertain the width of the margin if 
papering costs las per square foot.'* [Am. 2 ft 
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■21. A path 5 (t wide is to be laid round a rectangular garden 
on its inner side. It is estimated that the area of the path will 
he 1400 square feet. Find the oost of fenoing the garden at the 
rate of 12 annas per running foot. ■ [A«*. Bs 225 

22. A circular grass plot has a diameter of 28 yards. Find 

the oost of gravelling a path 6 ft wide round the plot on the 
outside at the rate of 7as per square yard. [dm. Bs 82 8as 

23. A rectangular case weighs S owt 3 qr when lined with 
lead. A similar case weighs 2 cwt 1 qr being lined with oopper. 
If the lead Bheet weighs 6 lb per sq ft and the oopper sheet half 
as much, find the weight of an unlined oase of equal dimensions. 

[Ant. | owt 

24. A metal scale of 40 inohes increases ifoth inch by expan¬ 
sion due to a rise of 1 *C in the temperature. Find by how muoh 
a sheet of the same metal and a cube of the same metal will 
expand in the same circumstance. [Am. 5r4o%. and 7jVb%* 

25. Compare the area covered by two sectors eaoh subtending 

an angle 37* at the oentre, the radii of the two being proportional 
4o 3 : 7. [Ant. 9 : 49 

28. A glass vessel in the shape of a tumbler 9 inches high 

has a base of diameter 14 in. and a top of diameter 44 in. Find 

the oubio content of the glass, assuming that 1 pint oontains 

'0201 cu ft. [Am. 74 gills app. 

*• 

27. A cone-shaped vessel is half-filled with water. The base 

has a diameter of 10 inches and the height of the vessel is 
16 inohes. The contents are emptied into a cylindrical vessel in 
whioh it rises 74 inches. Find the diameter of the base of the 
cylinder. [An*. 3'2 in. app. 

28. Lead is known to weigh 710 lbs per eubie foot. A 

square foot of a lead sheet *1014 in. thick is made into a box. 
Find the weight of the box. [Am. 6 lbs. 

24. A circular disc of metal 14 ft in diameter weighs 1 qr. 
Seven equal circular discs punched out of the sheet have a total 
weight of 9 lbs. Find the diameter of these discs. [Aim. 9 It 
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30. A circular copper plate 2*7 mm thiok weighs 1 Kg 485 gm. 
1 ou. cm. of oopper weighs 8*8 gm. Find the radius of the plate 

to the Dearest millimeter. (* — 8*1416) —P. S. C. [Ans. 14*1 cm 

* 

81. Two open cylindrical metal pipes have equal internal 
volumes. The internal and external diameters of one pipe are 12" 
and 13" respectively, and the corresponding diameters of the other 
are 6" and 61". Express as a fraction in its lowest terms the 
ratio of the quantity of metal in the first pipe to the quantity in 
the second. —P. S. C. [Ans. 1600 : 153 

32. A cylindrical copper wire 0 028 inch in diameter, weighs 

3 lb and is to be covered with a layer of silver 0*012 inoh thick. 

What volume of silver will be required, if one cubic foot of copper 

weighs G48 lb. —P. 8. C. [Ans. 13f cu. in. 

• 

38. Flat sheets of metal 5 ft 6 in. wide are made into 
oorrugated sheets of which the curved portions are semicircular. 
Allowing 10% for overlap, how many sheets will be required to 
make a fence 35ft long ? —P. S. C. [Ans. 11 

34. A hollow rectangular vessel formed of material 1 inch 
thiok has external dimensions 13 ft 6 in, 6 ft 8 in, and 6 ft 11 in 
respectively. It weighs 1 owt 1 qr 10 lb. Find the weight of a 
solid mass of the same material and of the same dimensions. 

—I. Com. [Ans. 1 ton 2 cwt 1 qr app. 

85. The Great Wall of China is Baid to be 2400 Km long, 
61 dm high and 457*5 cm thiok at the top and 7625 mm thiok at 
the bottom- How many oubio metres of building materials does 
it contain ? —I. Com. [Ans. 8930400 ou. m. 

86 * 20 equil steel bearing balls are found to weigh *934 lb. 
Find as accurately as possible the diameter of one, being given 
that 1 ou. in. of steel weighs *288 lb. [Aits. *676 in. 


37. Show that the weight of a sphere of diameter D inches 

. D # .. sp. gr. of the material , 

eqoala j- * ip . gr. of copper ' G ‘ ven thfct 1 ou - in - oI “PP** 

w«jgh> '318 lb (*pp.X 


* 
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86 . A hemispherical dome with an inside diameter of 8 ft is to 
be whitewashed both on the outside and inside. If the thiekness 
of the wall be 9 inches, find the cost at Bs 14 per 100 sq. ft. 

[Arts. Bs 88 15as 

39. Find the number of gallons of water a cistern, measuring 
inside 3ft by 2 ft 6 in by 7 ft in height will hold when full ; find 
also the weight of the contents, having given 1 pint equals 84*7 
•cubic inches and that the weight of 1 gallon of water is 10 lb. 

—I. Coro. [Ans. 326*8 gall. app. 

*40. A metal rod with a circular oross-seotion is made into a 
ring of which the outer diameter is 3 ft and the inner 2 ft 10 ins. 
If a cubic foot of the metal weighs lb and costs Rs 8 8as 
per lb, find the cost of the ring. [Ans. 3as 4p app. 

41. A reservoir is 22 ft by 16 ft. If 1800 gallons of water 
are poured into it, find how high it will rise in the cistern. 
Assume that 1 gallon of waty weighs 10 lbs and a oubio foot of 
water weighs 1000 oz. [Ans. 9A ins. 

42. 200 ft of a metal wire weigh 3 795 lbs. If the thiokness 
of the wire be 08 in., find the weight of a cubic foot of the 
metal. [Ans. 543# lbs 

48. A lb tin of tobacco 6i in. high has an internal diameter 
of 4| in. Find the height of another tin with an internal 
diameter of 2| in. to hold 2 oz. of tobacco v [Ans. 2 ins. 

44. A cylindrical tin of milk powder is covered with print 
1| ft long and 5" wide. Assuming that i" of a sheet of print is 
used up in gumming, find the contents of the tin. [Ans. 954 c. ins. 

*45. A metal tube is sold at 54as per running foot (r. ft.) or 
Be 1 12as per lb. If 1 c. ft of the metal weighs 526 lbs, find the 
thiokness of metal in the tube, which has an external diameter 
of 4". Uns. (T04 

a 

*46. Calculate areas from the following entries in a 
surveyor’s Field Book. (10* sq. links —1 acre-4840 sq. yds.) 
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) 

Links 
to B 



840 

I 

1 

« 

• 

10 to D j 

660 

1 

: 


360 

250 to C | 

From 

; 1 

• 

go North , 

• 


f Ans. 7 07 acres 


(Si) 

Links 
to B 


1 

4 

• 

53 


: 42 to B 

46 

; 

9 

: 1 

354 

174 to D • 

1 

• I 

28 

204 to C I 

1 

From 

1 ! 

A < 

go North ; 


[Am. 253 6 sq. yds. 


*47. A semicircular riding track has a width of 20 ft. If the 
straight edge has an outside length of 560 yds, find the average 
length of the track. Find also the area of the field surrounded 
by the track. [%4«s. 3*9 fur. ; 24i acres app. 

*48. A rectangular garden 820 ft by 640 ft has a circular 
tank at the centre. The diameter of the enclosure round the tank 
is 120 ft. The path running round the enclosure is 6 ft wide, 
and that running along the boundary of the garden on the 
outside has a width of 12 ft. Find the cost of covering the paths 
with patent stone @ Rs 16 per 100 sq ft. What is the are* 
covered by the remaining garden plot ? 

[Ans. Rs 6078 lias 6p ; 11‘73 acres app. 

*49. A field in the shape of a regular hexagon is planted with 
a palm tree at each vertex of the outer hexagon and of all similar 
hexagons inscribed within it, each at a distance of 20 ft from the 
last. Find the total number of trees that may possibly be planted 
if a side of the field measures 480 ft. Wbat is the distance 
between two consecutive trees nearest the centre ? 

[Ans. 144 ; 20 ft 

•50. Find the cost of 27 sets of windows, from the following, 
details : 
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Window frames 8 ft by 4 ft made of wood 5" x 4" @ Be 7 
per e. ft. 

Venetian shutters (inside measurements of frame) & Bs 2 per 
s<t ft. [Atts, Rs 1915 

*51. A round log of wood 24 ft in length has the following 
measurements of its girth : 42 in., 48 in., 46 in., 40 in. Find its 
cubical content. ( An*. 26 o. ft. app. 

*52. A barrel 4 ft 6 in high has a diameter of 3 ft at its 
widest. Can it contain 1800 lbs of an oil, a cubic foot of which 
weighs 66 lbs ? [A ns. Capaoity 1693 lb app. 

'53. A plain galvanized iron sheet 62 ft. 3" long is corrugated 
so that each curved portion is a semioirole with a diameter of 
3 inches, and the distance i>etween any two curved portions is 
also 3 inches. What size should the sheet be now out into, so 
that there may be the minimum loss ? 

L Ans . 9 pieceB @ 4 ft 6 in each 

*54. A tin shoot in the form of a circle of radius SO inohes 
is out to form a sector containing an angle of 35° at the centre. 
The piece is cut off along the edge of a concentric circle of radius 
18". The outer portion is bent into a bucket shape. If a bottom 
)9 now fixed, find the total surface of the tin required to make the 
bucket. [Ann. 1861 sq in. 



SECTION THIRTEEN 

SOME PROBLEMS OF BANKING AND ACCOUNTANCY 

§1 Goodwill. Goodwill may be valued on the basis of 
* (i) an expert appraisal, or valuation by mutual agreement ; 

(ii) a number of years' purchase of the net profits ; 

(iii) a number of years’ purchase of profits in excess over 

interest on net assets. 

(i) The appraisal of goodwill by an umpire or by mutual 
agreement generally proceeds on the basis of a valuation of the 
entire business as a running concern, and finding the excess 
thereof over the net assets. 

If a running business, including the clientele, the established 
advantages of sale and purchase dependent on it, is valued 
at Rs 50 000, and the assets to be transferred are valued at 
Rs 30 000, the difference of Rs 20 000 is the value of the 
goodwill. 

(ii) The net profits may be that of a particular year, or of 
the average of a number of years ; and the number of years' 
purchase is usually fixed by custom. 

Illustration 

Profits (net) during the past three years were as follows : 

1st year ... Rs 10 000 

2nd * ... Rs 8 000 

3rd - ... Rs 12 000 

If the net assets of the business are valued at Rs 48 000, and 
goodwill is valued at 5 years' purchase of average net profits, the 
prioe of the business is’ Rs 48 000 plaa5 * Rs 10 000 — Rs 98 000. 
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(iii) A minimum return on capital equivalent to the ruling 
rate of interest is sometimes deducted from the average net profits 
to obtain an estimate of the real earning capacity of the business; 
and this is capitalised at a number of years' purchase. 

Illustration 

A purchaser agrees to pay full value of the assets, and value 
at 6 years’ purchase of the excess of net profits over 6% on the 
assets. 

Obtain the purchase price from the data given below : 

Assets ... ... Rs 46000 

Average Net Profits ... Rs 10000 

The interest on Rs 45000 @ 6% p. a. -Rs 2700 
Excess of Net Profits over interest -Rs 7300 

Goodwill (captialised at G years’ purohase) - Rs 43800 
Value of assets — Rs 46000 

Purchase price -Rs 88800 

*(iv) The valuation of the goodwill of a partnership presents 
difficulties of detail. The following illustration shows a simple 
way of assessment of goodwill. 

Illustration 

Estimate the value of a business at the rvalue of the capital 
plus goodwill at 4 years' purchase from the following abstract : 


Year 

Total Profits 

Drawings 


Rs 

Rs 

1928 

10600 

7634 

1929 

12618 

8246 

1930 

15505 

10575 

1931 

13224 

11230 


The oapital at the beginning of 1928 was Rs 20000 ; the 
profits less drawings were used in the business as capital. Allow 
.interest at 5% p. a. on oapital. 
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Capital 



Rs 

Rs 

Capital at beginning of 1928 ... 

20000 


Add profits for 1928 

10600 


Less drawings for 1928 

30500 

7634 


Capital at beginning of 1929 ... 

22866 

22866 

Add profit for 1929 

.19618 


less drawings for 1929 

35484 

8246 

■ ■■■ 0 


Capital at beginning of 1930 ... 

27238 

27238 

Add profits for 1930 

15505 

•• 


less drawings for 1930 

42743 

10575 


Capital at beginning of 1931 ... 

32168 

32168 

Add profits for 1931 

13224 


less drawings for 1931 

45392 

11230 

A A SA • 


Capital at end of 1931 

34162 

34162 

Thus, 

Capital in 1928 

20000 


" 1929 

22866 


- 1930 

27238 


•» 1931 

32168 


Average Capital (1922-31)... 

25568 



Interest @ 5% p. a. on average capital-Rs 1278 6as 6p* 


Profit in 

1926 

... 10500 

»* 

1929 

... 12618 


1930 

... 15505 

• 

»* 

1931 

... 13224 


Tot&t Protits 

... 51847 


Average Profits - Ba 12961 12aa 
Excess of profits over interest - Ba 11683 5as 6p* 
Goodwill @ 4 years* purchase-Re 46733 6as 

Capital * Be 34162 

-Total value - Be 80896 6as 
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1. A person Agrees to take np a Motor Bos Building Conoem f 

paying the full value of the net assest in eash t and a cash 
value of the goodwill at six years’ purchase of the average net 
profits reduoed by 6% p. a. interest on capital. The assets are 
appraised at Re 1 lakh ; average annual profits are estimated at 
Rs 18000. Find the purchase price. [ins. Rs 172000 

2. A watch-dealer’s shop is sold at the net vaIuo of the 

assets plus the cost of goodwill at 4 years' purchase of the last 
3 years' average of net profits. The inventory at list prioe is 
Re 150000, on which an average discount of 33i% is allowed to 
obtain the net value. The past three years' profits were as 
follows : Rs 20000, Rs 15000 and Rs 28000. Find the value of 
the business. [An*. Rs 184000 

3. A mortgagee of a bookseller's business desires to dispose 
of it as a going concern on the failure of the mortgagor to pay up 
dues. He accepts a tender for the inventory value of the stock 
reduced by 40% ; publisher's rights of certain books at 8 years' 
purchase of the average net profits on the publications, goodwill 
at 3 years' purchase of average net profits of the soiling business. 
Ascertain the value of the tender from the following data : Inven¬ 
tory Rs 40800 ; average annual profits on publisher's business 
Rs 4600; average annual profits on selling business Rs 2500* 

[An*. Rs 68780 

4. A circulating library changes hands on the following 

conditions. Books are to be valued at their cost price less depre¬ 
ciation at 60%. Goodwill is to be valued at 5 times the average 
of last 3 years' subscription lists. The cash value will be the 
sum of these and other assets reduced by outsandindg liabilities 
amounting to Ba 5600. Find the value of the transfer from the 
following data : Inventory value of Books Rs 54000 ; Furniture 
etc. less depreciation Bs 8500. Subscription received daring past 
3 years were Bs 5600, Be 6300, Be 5800. [An*. Be 59400 

5. A person buys the entire business of a manufacturer of 
fireworks for Ba 30000. The stock was valued at Bs 10736 ; 
plant and machinery at Ba 3485 : land, buildings, etc. at Be 2456. 
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The books of the business showed an average profit of Bs 3331 
during the past 4 years. What was the consideration paid for 
the goodwill ? How many years' parohase did it represent ? 

[Am. Be 13334 : 4 years 

§ Equation of Payments. Other things being equal, the 
earning oapaoity of Bs 600 in use for 4 months may be looked 
upon as equivalent to that of Bs 2000 in use for 1 month. In 
general, the total earning capacity of a series of payments 
Si, made at the end of periods ni, na... respectively, may be 
regarded as equivalent to that of a different series of payments 
*di» da... at the end of periods v lt v 2t Vs .respectively, if 

£«.n**si.m + .n 2 + ••• + d 2 .v a + •••(A) 

-£3.r. 

provided, of course, £h~8\ + s 2 + ••• *di + a 2 + ••• - 2 Jd. 

The equation (A) is known as an equation of payments, from 
which the value of v T • corresponding to a known value of d r may 
be directly obtained, when all the other remaining items are 
known. 

The value of v thus obtained is known as the equaled time of 
payment , the date thereof being known as average due date of 
payment of the corresponding 6. 

It is evident that by equating the two series of payments, loss 
or gain to either party is eliminated, if the outstanding amount 
d be paid on the average due date. 

Tbe periods may be calculated from any date conveniently 
fixed, which is known as the zero date . 

Illustrations 

* 

1. On the 13th March 1940 a trader accepted bills in favour 
of another as follows : Bs 500 payable at end of 2 months ; 
Bs 400 at end of 2} months ; Bs 800 at end of 3 months and 
Bs 600 at end of 4 months. If he wishes to arrange for the 
payment of the entire amount in a lump sum, what is the latest 
date when Buoh payment may be aooepted ? (Nagleot the grace 
period) * 
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Tbe lump sum payment of Ba 2300 may be made on the 
average due date without involving either party in gain or loss. 
The equated time of payment is obtained as below : 


Amount 

Period 

Product 

payable 

(months) 


fis 500 

2 

1000 

- 400 

2$ 

1000 

» 800 

3 

2400 

- 600 

4 

2400 

•. • 

Total 2300 


Total 6800 


Equated time "5 388 months 

-2 months 2648 days 
“ 2 months 28 days, 

for any fraction in such oases is ignored in favour of the creditor. 

It will be noted that the equation of payments should give- 
2300 x equated time-6800 which explains the above method. 

The required date is 10th June 1940. 

2. On the 15th March 1940, a person buys a Radio set on 
instalment terms: Bs 20 down and there after 12 monthly payments 
of Rs 15 each. After the third monthly instalment has been paid, 
tbe purohaser desires to pay the balance in a lump sum. What 
is tbe latest date ou which such payment may be accepted ? 

The method indicated above takes note only of those dues 
that are outstanding ; those that have already been paid up have 
to be ignored. 


The date of purchase is taken to be the zero date. 


Amount due 

a? 

Month 

Product 

15 

4 

15 x 4 

15 

5 

15 x 5 

15 

6 

15 x 6 
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3. On January 13, 1941 a trader hands over the following 

•bills to his banker for settlement on due dates and adjustment. 
Bills Payable Bills Receivable 


£200 after 17 days 

£360 » 24 » 

£300 » 39 0 

£400 • 67 - 


£600 after 38 days 
£400 0 42 days 

£200 0 48 days 


If the banker agrees to postpone debiting the trader’s account 
-with the balance of £50 to the average due date, how ranch does 
he save in interest, money being worth 4% per annum ? 

The trader saves interest on £50 of which he haB the use till 


the average due date. 

Debit* Credit s 


Amount 

Time 

Produet 

Amount 

Time 

Product 

200 

17 

3400 

600 

38 

22800 

360 

24 

8400 

400 

42 

16800 

300 

39 

11700 

200 

48 

9600 

400 

67 26800 

Total 50300 

To Balanoe 

Total 

1100 

50300 


The balance product 1100 • 50 * equated time 
Equated time-HS"" 22 days. 

The trader gains interest oo £50 for 22 days at 4% p.a., 
•which “ Is 24d. 


4. A merchant has accepted the following bills : 

£320 drawn on 4tb March 1940 at 3 m/s after date : 

£400 0 0 6th April 1940 at 2 m/s after date ; 

£250 0 0 15th April 1940 at 4 m/s after date. 

If he desires to retire the bills under rebate & 4% p. a. on the 

2nd June 1940, what funds should he place with his banker for 
i the purpose*? 

For convenience, take 2.6.1940 as the aero date. 


Sill 

Doe date 

Period 

d/e 

Product 

£320 

June 7 

5 

1600 

£400 

•» 9 

7 

2800 

£250 

Aug. 18 

77 

19250 

£970 



23650 


Equated.timed/i-24'4. m.. 24 days. 
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Amount of rebate - interest (ft 4» p. a. on £970 for 
24 days-£2 11s. 

.‘.He pays banker £967 9. 


6. A dealer offers to sell a motor oar on the following terms : 
Rs 2000 down and Ra 200 per mensem for 12 months following. 
The buyer proposes to pay as follows : Rs 1400 down and Rs 300 
per mensem for 10 months following. Would the alternative 
terms be acceptable to the dealer ? 

Here, £s r .n r - 200 x -16600 

and 26 r Xr- 800 x -161 


till! 


Although that is the total amount receivable by the 

dealer is the same, he is deprived of the use of a larger equivalent 
amount under the alternative terms. 

He would not aooept the offered terms. If money be 
worth, say 4% p.a., the loss in interest will amount to that on 
Rs 900 for 1 month at this rate, i.*., to Rs 3. 


*§ Repayment of Loan by Instalments. The praotice in 
regard to the calculation of interest by money-lenders is hardly 
uniform. A reasonable practice would be to calculate interest 
on the basis of calendar months. Frequently days are eliminted 
from the oalouiation in favour of the lender. When a part 
payment covers more than the interest due on the date, 
the excess is usually taken towards the reduction of the principal 
outstanding. It is also customary on the part of the lender to 
stipulate, that such reduction of principal, for the purpose of 
calculating interest only, would not be oonsidered except in 
certain named lump sums. 

Under legislation recently passed in many parts of India, a 
money-lender is not now allowed to oharge compound interest. 
In Bengal, he is not permitted to seek recourse to law for pay¬ 
ment of simple interest at a rate exceeding 10% p.a. on unsecured 
and 8% p.a. on secured loans. There is the further limitation that 
on no date should the outstanding interest exceed the principal 
outstanding, and the total amount recoverable on a loan would 
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in no case exceed double the original principal. The borrower 
may be granted by a competent court an extended time up to 
12 years in ca6e of secured loans, and to 20 years in ease of 
unsecured loans, repayment being made in suitable instalments. 
In case of default of an instalment, interest may be added 
thereto at the rate of 3% p a. 


§ Much of the legislation in India on the subject follows the 
English Law ; and it may be presumed that in cases where the 
rate of interest is not stipulated, the English precedent would 
be followed. In such cases, in England, any partial payment 
towards the liquidation of a loan is apportioned between interest 
payment and principal repayment in the proportion of the 
total amount of interest payable to the original principal. The 
problem of ascertaining the actual rate earned by the money- 
lender in such cases is interesting. 

If a series of payments S lt S a ...S n are made in repayment 
of a loan C together with interest D, each payment S r is split 


up into interest payment of 

0 o 

C + I)' Srm 


D 

C + D 


'S t 


and principal repayment 


These principal repayments may be looked upon as being 

equivalent to a single payment of C at the end of the equated 

SSf.flr 
tune - Ts -- • 

Assuming that the interest is not compounded, the total 

SSr ft 

interest paid D - interest on C for the period 

£S Hr 

D * C. *. “Vo , where i is the rate of interest oharged 

• iOf 

per unit per period. 

TT • D SSr D C + D /• . on — p t T)\ 

Hence ' • ISr^C + D) 

v> iOr.Sr v ior.Sf 


If the instalments are payable monthly and are equal,. 

XSfftr - S[n + (n -1)+(n - 2) + — + 1] - S I M d 

, v SSr-n.S*G+D. 
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Note. If will be observed that the English rale amounts to the simple 

CD 

praotioe of dividing up an instalment into * and - , when the repayment is 
made in n equal periodioal instalments. 

* Illustrations 

1. A note for Rs 8000 dated iBt Jan. 1940 waB endorsed 
as follows : 

Rs 200 on 5. 3. 40 ; Rs 600 on 18. 5. 40 ; Rs 1400 on 6.6. 40 ; 

Ra 1000 on 9. 7. 40. 

The last payment was accepted in full discharge. Find the 
rate of interest charged. 

Here, C - 3000, D - 200, and XS r n T - 200 x 63 + 600 x 137 
+ 1400 x 156 +1000 x 189 - 602200 ; and 

* ~ fovh x ySline par unit per diem. 

Rate charged - 154% P. a. nearly. 

2. The amount on a mortgage bond for Rs 5000 dated the 
1st Jan. 1940 was increased by another Rs 1000 on the 3rd May 
following. The following payments were endorsed, the last being 
received in full discharge. Find the rate of interest charged. 

Rs 2000 on 8. 1. 40 ; Rs 200 on 10. 8. 40; Rs 600 on 5. 5. 40 ; 
Rs 800 on 3. 6. 40 ; Rs 1000 on 4. 7. 40. 


Reducing data to 4. 7. 1940 as zero date , 


Dr. 







Cr. 



Days to 



• 

Days to 


Date 

Amount 

zero-date 

Product 

Date 

AmouDt 

zero-date 

Product 

1.1 

5000 

184 

920000 

8.1 

2000 

178 

366000 

3.6 

1000 

62 

62000 10.3 

2000 

116 

232000 

Intt. 300 



5.5 

500 

60 

30000 



Total 

982000 

3.6 

800 

31 

248G0 



Cr Total 

642800 

4.7 

1000 

0 

— 


Difference 339200 Total 642800 

Interest of Rs 300 - interest on Rs 339200 for 1 day. 
Rate % p*a. - » - 83% p.a. app. 


16 
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§ Instalment Purchase. Under an agreement in an instalment 
purchase the buyer becomes the owner of the property directly 
on its transfer to his possession. In case of failure of pay¬ 
ments under the contract, outstanding instalments only may be 
demanded. 

When the balance outstanding under a system of instalment 
purchase is offered in the lump, before the due date, the buyer is 
usually offered a kind of discount, or a reduced amount (within 
reasonable limits) may be accepted from him in accordance with 
the theory of equation of payments. 

Illustration 

Furniture valued at Rs 350 is purchased on 1st Jan. 1937 on 
the instalment plan. Rs 50 is paid down and the balance is 
agreed to he paid in 12 dqual monthly payments. The first 
monthly instalment is paid in time \ when should the balance be 
offered in lump sum ? If money be worth 4%, what discount 
may be offered to the buyer if he proposes to pay off the balance 
on 1st April 1937 ? 

The sum of the equivalents of the 11 remaining instalments 
- 25[2 + 3 + — + 12] - 25 x (**8 18 - 1)- 25 x 77 =• 1925. 

The balance due-Rs 275. 

. Equated time - W months - 7 months. 

If payment be offered before time, the dealer may offer by 
way of discount the interest on Rs 275 for 4 months @ 4%, i.e., 
Rs 3 lias. 

§ Hire-Purchase. The agreement in a Hire Purchase sale is 
similar to that in an Instalment Sale, with the fundamental 
difference that the buyer has no title to the goods, but is merely a 
hirer thereof, \i\i he chooses to exercise his option of buying 
them up on payment of a stipulated sum, usually ending with the 
payment of the last instalment. 

The term Hire Purchase is also loosely used for Instalment 
Sale. 

§ Interest on Instalment Sale. The rapid growth of sale of 
goods on instalment terms has brought to the fore the question 
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■of the cost of this accommodation to the buyer. The problem, 
however, is not as easy as it may appear at first sight ; for in 
-addition to a legitimate expectation of return on bis capital the 
•seller naturally seeks to provide for the considerable increase 
in incidental office expenses in maintaining records, cost of 
•collection of instalments, insurance against bad debts, as also 
•cost of legal expenses in realising dues in some cases. 

The arrangement usually is that a substantial deposit is called 

% 

for at the time of delivery, which is really park payment of the 
value. The balance of the Instalment price \a then paid in easy 
instalments, usually equal iu value, spread over a length of time. 

In law, the sale is completed at delivery and noithor has the 
seller a right to recall the goods, nor has the buyer the right to 
return them and ask for refund of the deposit. 

The cost of this accommodation to the buyer is represented by 
a difference in the Cash and Instalment prices. 

§ In accounting practice, an asset purchased on hire-purchase 
•or instalment terms has to be shown at its cash value, the excess 
paid over that value being charged to an Interest Account. 
Periodical payments are split up into interest and principal 
repayment and charged accordingly in accounts. 

Under English Law a seller of goods on instalment terms is 
in the position of a money-lender, and instalment payments are 
apportioned as ehown above (p. 240)9 the principal outstanding 
being the cash value reduoed by the initial deposit (ft, say) on 
•completion of a sale. 

The average rate of interest charged for the accommodation 
2 D 

will be—- , per unit per period for n equal periodical 

JlTI 0-/1 

payments. 

Illustrations 

1. The eash price of a gramophone is Rs 150. A buyer 
•desires to pay oo instalment terms—Rs 35 cash down and 
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20 monthly instalments of Rs 7 each. What is the average rate 
of interest paid by him ? 

Here, difference between instalment and cash price, D-Rs 25^ 
the outstanding balance when the first deposit is made, C-h 
-Rs 115 ; and n*= 20. 

.i — Vt * rVr per unit per mensem 
- 25% p. a. app. 


2. A Diesel Engine is listed at Rs 1005 net cash or on 
instalments aB follows : Rs 200 on delivery, Rs 300 after 
3 months, Rs 400 after 6 months and Rs 200 at the end of a 
year. What is the average rate of interest charged ? 

The instalments, excluding the deposit, are equivalent to a 
single payment of Rs 900 at the end of tbe equated time 


Le. t after 


300 * 3 + 400 x 6 + 200 * 12 

900 


or 


19 


months. 


Rs 95 may be regarded as the interest on Rs 805 for 
V months. 

Average rate of interest per unit per month 


95 3 _ 3 

806 19 " 161 


-22% p.a. 


Tbe instalments may now 


be split up us under : 

FI. outstanding Mob. Instalment PI. repayment Interest 


Rs 1006 

— 

Rb 300 

Rb 300 

Rb- 

805 

3 

300 

355 

46 

650 

3 

400 

370 

30 

180 

0 

300 

— 1 • 

180 

J20 



Total 1100 

1105 

95 


3. The cash price of a machinery is Rs 1,60,000. It is sold 
on the following terms : Rs 20,000 on delivery ; Rs 20,000 after 
a month ; Rs*15,000 a month for 4 months following ; and 
Rs 10,000 a month therefter for the following 7 months. 
Apportion the payment between capital and interest. 

The instalmen price —Rs 1,70,000 

First deposit_ — 20,000 

Principal outstanding - 1,50,000 

Total interest — 10,000 

.\ Rate of apportionment - qqq - ~ p. m. 



INTRRK8T 

ON INSTALMENT 

SALE 

Internet 

245 

Frinoipaf 

First payment 

Re 20,000 

— 

20,000 

2nd 

20,000 

1,833 

18,667 

3rd-6th each 

15,000 

1,000 

14,000 

7fch-12fch 

10,000 

667 

9,333 

13th 

10,000 

665 

9,335 

The last instalment is 

treated separately to allow 

of the 


necessary adjustment being made for reconciling the totals. 

:: § The true gross return to the seller on a Hire-Purchase 
«ale, however, is a matter of some difficulty in theory. 

Let i be the return to the seller per unit per period of 
instalment, and 

H - Hire or Instalment price. 

C- Cash price, 
h - Initial deposit 
n — No. of instalments, 
d - An instalment, 

D - Hire Price - Cash Price 

With the payment of the initial deposit h , the balance of oash 
■value outstanding becomes C- fc, and it may bo looked upon as 
the present value of an immediate annuity of d for n periods. 

Thus, C-h-djiZ}. 

The value of i may be obtained from the above with the help 
of a Table of Annuities and the method of interpolation. Linear 
interpolation would ordinarily give fairly dependable results. 

s 

C •• ft 

A’. B. Representing ^ by a, a first approximation from Tables by 

i ot the value of a -, at i 0 by a ol a close approximation will be obtained from 
ithe following formula, v •** being obtained from the Tables at rate % ot 



* Illustration 

A suite of furniture marked at Bs 400 net oash is offered also 
on the following terms : Bs 50 down and twenty monthly instal¬ 
ments of Bs SI each. Find the gross return to the seller. 
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Here C - h ■ Rs 360 and d ™ Re 21. 

350-21.OT®, 

or. a, 01 -16'666667 

From the Tables, 

@14% ... am,-17168639 

@ 2% ... a IDi "16'351433 

Diffce. for 4% - ‘817206 

Proportional diffce. for 1% 1*65441 

Also, given ... ojjj “ 16 666667 

and @2% ... o, 0 - IG‘351433 

■ ■ m mu m % •• •••• • • • • • • 

Diffce. - *315234 

This difference is due to a difference in the rate of interest X* 

, . . 315234^ • i 

which • r6544 i%- 19 ^ 

1*35(2 - 19)%- 1*81% per mensem. 

Effective rate of gross return to seller per annum - 24% app. 


"§ For practical purposes, however, it would generally be 
sufficient to obtain an approximate value of i in the following, 
manner. 

From, the formula C - h — d. oSI, we have, 

C-h , x l-u n . , . 

(,“<*, say)- ^ » or, 1-ia—i; 

- (1 + <)- - 1 - m + +. 

if an ^ smaller values can be neglected. 

Collecting co-efficients, 

3 6(»-a) 




** • , \J\wv mm/ /x 

+ 2 *n{n + lKi» + 2)“ 0, 


u - f - ih' 
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For a first approximation, 

• 2(n-_a) _ 2 T C-Vl 

10 n(n + l) n(n + l)l d J 
2 D 


n(n +1) d 


nd — H-h, and D - H - C. 


Cor. 1. It follows, that D-(C- h)- 

Cor. 2. If the initial deposit h-d, 7/-(w + l).rf, 

, 22) 

and, 

*§ This value of io may be improved by adding to itse) 
i on 

— % of it. ij n is fairly laryr. With a little more accuracy 


3 H 
2D 


-2 




Cor. If the first deposit be equal in value to an instalment, 
Z/-(» + l).d and f 


Illustrations 


1. A gramophone is listed at Ks 216 to be paid at the rat 
of Rs 6 a month. If its net cash value is Rs 210, what is th 
return to the dealer on the instalment sale ? 


The number of instalments (besides the first payment of Rs 6 
* 2 6 

is 35, and io “ 35*216 " Per mensem -1'92% p. a. 

10O _ 

The correction ^a+A — % of i 0 2% of i 0 


3 216 


-2 


2 6 

i-l*92% + 2%-2%p.a. 


2. The cash price of a sewing machine is Rs 150. A buye 
chooses to pay on the instalment system as follows : Rs 36 cast 
down and 20 monthly instalments of Rs 7 each. What is th 
cost of this accommodation to the buyer ? 
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Here w-20, £-26, J7-150. d -7 

and fi - 2 3 2 -136, * 0 - -17% p. ». - 23% p. a. 


Correction -* 


100 


3 I 33 

2 25 


°/ 

/o« 


i.e. t 


14f%. 


- 2 


Then, t 0 “23 

Correction - 3 

20 i.e. t i “26% p a. 


3. A dealer desires to make 6% p. a. on instalment terms. 
An article is listed at Rs 200, and he desires a deposit of at least 
Ra 60. What will be the terms of instalment, spread over 
2 years ? 


Taking *«> 005 per unit per mensem 



n no i«. (24 +1)* '005 _ R 
D Re 150 * 2 - (24 +Y) x 005 Rs 10 


Each instalment - Rs. 


200 + 10-50 
24 


“Rs 6} 


“ Rs 6 lias per mensem. 


4. A cycle listed at R 9 60 net cash is to be sold to a 
customer on instalment terms. The dealer desires to clear at 
least 10% p. a. and to obtain full payment in 11 equal monthly 
payments. Find tho instalment price. 


Here, the instalment iB also equal to the first deposit, and 
-10, exolning the the deposit. 

2 D 

Takhing 10% p. a., i.e.,» rin P-m., which is also - ^qjj' 

Whence. U - 2iD - 24(H - 60) 

/. tf-Rs 60*Jj-R« 62 10as 

This will yield the dealer slightly more than 10% sinoe i > i o. 
Each monthly instalment should be Ath of Rs 62 10 sb *.e. 
Rs 5 lias. 
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Examples 29 

1 Bills for Rs 1250, Rs 1800 and Rs 1600 are to be paid by 
a merchant to the same dealer on 14th Jan., 3rd Feb. and 24th 
Feb., 1937 respectively. When would a payment of the total 
value of the bills be made without involving either party in loss ? 

[Am. 5th Feb. 1937 

2. Find the average due date for the following payments : 
Rs 500 payable on 1st Jan. ; Rs 1500 on 18th Jan. ; Rs 700 on 
11th March ; Rs 1100 on 3rd May and Rs 1800 on 30th June. 

—I. Com. [4ns. Gth April 

3. An up-country merchant requests his suppliers to make 
out a single bill in lieu of the following : 

Bill for Rs 2585 payablo Gth Jan. 1936 

" - 3860 » 13th Feb. 1936 

" ” 5000 - 26th Feb. 1936 

" - 1650 * 6th Mar. 1936 

What would be the due date of the new bill ? 

\Ans. 14th Feb. 1936 

4. Calculate the equated date of payment in the following 

case : Rs 58 payable in cash on the 1st Jan. 1936 ; Rs 24 4as on 
the 2nd March 1936; Rs 28 12as on the 11th April 1936 ; Rs 20 
on the 15th May 1936. [Ann. 24th Feb. 1936 

5. A merchant has to pay the following bills to an up-country 
dealer : Rs 3520 on April 1, Rs 6200 on April 18, Rs 5400 on 
May 3, 1940. He remits Rs 8000 on account to reach the dealer 
on April 10, 1940. What is the latest date .when the balance due 
would be acceptable by the latter in a lump sum ? If the 
merchant pays up on April 17, 1940, what disoount may be 
allowed to him, money being worth 5% p. a. ? 

[Ans. 30th April 1940 ; Rs 12 lias 

6 . A piano is bought on the 1st January 1936 for Rs 1400 
•on the instalment system with Rs 200 down, the balanoe being 
payable in six equal monthly instalments. After the third 
monthly instalment has been paid, the buyer decides to pay up 
the balance in a lump sum. What is the equated date of 
payment ? If, however, he offers to pay lump sum on the 1st 
April, and if the market rate of interest on that date is 4% p. a., 
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what would be the limit of rebate that may be allowed to him 
by the seller ? [Am. 1st June 1936 ; Rs 4 

7. A debt is to be discharged thus : 


20 % at tbe 

end of 1 

month 

15% ••• 

... 2 

months 

30% - 

— 3 


10 % ••• 

... 4 


20 % ••• 

... 5 


5% — 

... 6 

n 


Instead, 40'% was paid at the end of li months ; 30% was paid 
at the end of 3 months. What is the latest date when the 
balance will be acceptable in the lump ? [Ana. 5 months 10 days 

* 8 . A motor cycle is offered for Rs 660 cash, or Rs 700 on 
instalments on the following terms ; Rs 100 cash down and the 
balance in 12 equal monthly instalments. What is the average 
interest charged ? [Ana. 13% p. a. 

*9. A set of books is priced at Rs 230 cash. If sold on 
instalment terms an extra Rs 50 is charged, payment being made 
as follows : Rs 40 down and 48 monthly instalments of Rs 6 
each. What effective rate of interest has the buyer on instalment 
terms to pay ? [Ana. 12% p. a. 

10. A sewing machine was sold for Rs 170 on hire purchase 
terms : Rs 20 down and the balance in monthly payments of Rs 5 
each. After the fourth instalment was paid, payment was 
stopped. Under the agreement the entire balance then due became 
payable, and was actually realised at the end of the sixth month 
from the date of purchase. What effective rate of interest was 
charged under instalment terms, and what rate was earned by the 
seller, if the cash price was Rs 130 ? [Ans. 27% p. a. ; 75% p. a. 

*11. The cash price of a suite of furniture is Rs 350. It is 
also to be had <Jn instalment terms for Rs 407, of which Rs 107 
is to be paid cash down and the balance is to be paid in 10 equal 
monthly instalments. A prospective buyer, however, offers the 
following terms : Rs 157 down and the balance to be paid at the 
rate of Rs 25 per month for 10 months. Should the dealer accept 
his terms ? [Ana. Yes. 

[ Effective interest on original terms 60% p. a.; revised offer 
80% p. a. 









INTEREST ON INSTALMENT SALE 


261' 

*12. The catalogue price of a Grandfather Clook is Bs 380. 
A dicount of 10% is allowed for cash ; but an extra 6% is charged 
on instalment terms as follows : Rs 99 down and the balance in 
10 equal monthly instalments. What is the effective rate of 
interest charged ? [,4ns. 60% p. a. 

18. A gramophone is listed at Rs 160 net. A buyer proposes 
to take it on instalment, and the dealer desires to clear 13%. If 
the instalments are all equal, and spread over a year, find the 
value of an instalment. 1.4ns. Its 14 3as 

*14. A secondhand motor oar is priced at Rs 2000 less 10%. 
for cash. \ purchaser offers to take it on the following instalment 
terms : Rs 500 down, and Rs 125 p. m. for the following 
12 months. The dealer’s original net price was marked to clear 
20%. Find what return on his money is represented by the 
proposed terms. [A ns. 4% per mensem 

*§ Allocation of Expenditure to Departments etc. It 
frequently happens that expenses incurred indirectly over 
several departments in a large stores, or in an office working in 
several departments, have to be apportioned between them and 
charged to the respective accounts. The basis of apportionment 
varies in different institutions, but is mostly in reference to the 
benefits accruing to the several departments. The following, 
examples would indicate some of the more usual methods. 

Examples 30 

1. From the following data about the income and expenditure 
of 133 Indian life assurance companies, determine the values of the 
various items corresponding to Re 1 premium. 

(In thousand rupees) 

Income Expenditure 



Rs 


Rs 

Premium 

66827 

Claims A Surrenders 


Interest, Rent & 


& Annuities etc. 

28569 

Dividends 

15029 

Expenses of Management 20692 

Other Receipts 

2687 

Dividends 

784 

Total Rs 834443 

Depreciation, etc. 

776 


Addition to Life Funds 31066 
Miscellaneous 168 6 

Total Rs 88448 
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[Ans. Prem. Be 1 0 0 Claims etc. 0 7 0 

Intt. etc. 0 3 8 Management Exps. 0 8 0 

Or. receipts 0 0 8 Dividends 0 0 2 

Be 1 4 4 Depreciation etc. 0 0 2 

Life Funds addition 0 7 6 

Miscellaneous 0 0 5 


Re 1 4 3 

• • • • ■ •••• 

N'B. Tho slight discrepancy in tho total it due to approximation at 
various stages. 

2. Allocate the following charges to the different departments 
of a big store in proportion to their respective turnover! : 


Charges Departments Turnover 

Rs Rs 

General Management 66 480 A . Tailoring A Clothes 283 650 

Rent, Rates & Taxes 49 615 D. Toys 105 900 

Electricity 2 920 C. Stationery 89 850 


Depreciation of D. Toilet Goods 340 500 

Furniture, Fixtures, etc. 13 780 E . Travelling Goods 65 000 

F. Jewellery 115 100 


[4ns. 4—28%; B —11% ; C—9% ; D— 34% ; E —6% ; F—12%. 

3. It is decided to Btart a system of allocation of certain 
expenses of an Insurance Company transacting Fire, Marine, and 
Motor Car Insurance, on the basis of the last three years' average 
of the premium incomes of the three departments. From the 
following data find the proportion in which allocations are to be 
made on every voucher that requires to be treated in that manner. 

Premium Incomes 


Year 

Fire 

Marine 

Motor 


• Rs 

Rs 

Be 

1930 

1 283 678 

861 208 

264 618 

1931 

1 613 913 

693 122 

288 917 

1932 

1 006 212 

388 503 

302 125 


[4ns. <$ 9as ; 5as and 2as in Re I, respectively. 
*4. The Continental Motor Company maintains a chain of 
Service Stations in a Province. It is desired to charge certain 
expenses in the Branches Department at the Head Office to the 
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different stations in proportion to their gross incomes and a 
uniform rate of interest at 2% p. a. on the value of the average* 
monthly stook of parts and aooessories at oost held at each station. 
Calculate the amount by whioh each station is to be debited for 
a month, the total allocable expenses being 45000 francs. 

At. Stock of Parts at oost (Jr. Inoome 


Station A 
» B 

* C 


156 600 fr. 
86 400 » 
108 000 » 


128 500 fr. 
96 000 » 
80 500 » 


[Ans. A —18786 fr. ; B—14544 fr. ; C—12256 fr.. 


*5 A sales establishment is maintained jointly by a Cotton 
Mill and a Woollen Mill. It is arranged that the Mills should 
Bhare the oost of the establishment in the ratio of the turnovers in 
Cotton and Woollen produota during the season October-March, 
and 25% of the average monthly charges during the rest of the 
year will be borne by the Woollen Mill. 

Determine the cost of the Establishment to the Mills from the 


following data : 

April-Septr. Oct.-Maroh 

1982 1982-83 

Rs Rs 

Cotton Goods Sales 168 600 112 000 

Woollen * * 15 500 138 000 

Average Monthly Cost 4 000 4 250 


Average Apr.-Sept. Average Ixsi.-March. 

[Ant. Woollen Rs 1000 Rs 2346 
Cotton Rs 3000 Rs 1904 


§ Apportionment of Unexpired Credits etc. in accounts. 


Illustrations 

1. Insurance premium for 1 year paid up to March 25th 
1937 is Bs 157 4as. Accounts are made up to December 31st 
1936. What is the unexpired portion of the premium ? 

Deer. 31st to March 25th.84 days ^ 

Unexpired premium - of Bs 157 4as 
■BsW° Be36 3as 

2. Quarterly rent of Bs 463 8as is payable on the 1st 
April 1936. Accounts are made up to February 28th 1936. Find, 
the rent accrued. 



254 


COMMERCIAL MATHEMATICS 


February 28th to 1st April.32 days 

Accrued renfc-|£ of Rs 463 8as 

-Re 164 12a s 

3. Fire insurance premium for a year from 5th August 1940 
amounts to Rs 1538 3as. Calculate the unexpired portion of the 
premium if the accounts are made up to 31st March 1941. 


Date of Expiry ••• 4. 8. 1941 
* w Accounts 31. 3. 1941 

^ • *••••• • • • w •• m 

Day9 unexpired 125 


The unexpired portion of premium-i JS of Rs 1538 3as. 

Applying the 3rd, 10th A' 10th Rule, the required premium is 
•obtained as below : 

2 x 125 * 1538*18 
10 3 


384*55 


3 

10 

10 


Lesn correction 


128*18 

12*82 

1*28 

526*83 

*05 


526*78 


. . Unexpired prmnium — Rs 526*78 — Rs 526 12as 
/V'. /i. Thu 3rd, 10th A 10th Kule is here appliod to reduce the 
arithmetical work involvod. Ita use may be extended whenever 365 is a 
divisor. 


Examples 31 


1. A firm owns house properties which are let out on an 
annual rent of Rs 10500 on which the quarterly taxes payable 
amount to Rs 498 12aa. The rent is payable on the 1st January 
every year, and taxes for the March quarter are payable on 31st 
March. Show the accrued rent and taxes to be shown in the 
books of the firm which are made up to 28th February every year. 

[ins. Rent Rs 1750 ; Taxes Rs 332 8as 

2. A floating fire policy on a jute godown is taken out on 18th 

November 1936 for a period of 3 calendar months at a cost of 
Rs 253. If the accounts are made up to 31st December 1936, 
find tbe unexpired portion of premium. [Ans. Rs 132 

3. 3i% Government Stock of Rs 30000 is sold on the 18th 
June 1936, the next half-yearly interest being payable on the 15th 
September 1936. Find the amount that the buyer will be called 
upon to pay aa aocrued interest on ike holding. [Ans. Rs 273 5as 
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4. For R 9 450 a year a business firm contracts with a type¬ 

writer dealer to have all the office machines oiled and cleaned for 
1 year. The agreement was entered into on 18th January 1936. 
Show how the cost of the contract will l>e shown in the firm's 
accounts closed on 31st March 1936. [An*. Accrued Rs 90 

5. A royalty of Rs 8000 a year or Rs 2 per ton of Kyanite 
raised is to be paid to the landlord for workiog a quarry of the 
mineral. The first annual instalment falls due on the 27th 
November. Tf the landlord’s accounts are to be made up to 30th 
June 1936, how will the Royalty account be shown in the books ? 

[ Arts . Miuimum Royalty accrued Rs 4721 

§ Costing. A more difficult type of problems arises in 
connection with the costing of manufactured articles. The 
different units produced, involving different processes of 
production, require difficult apportionment of the huge o^sts of 
large scale production and demand the assistance of trained 
experts. In the following pagos, simpler cases of such methods 
are discussed, and the broad principles are set forth. 

Costs are ascertained at different stages of production. 

Raw materials directly concerned are valued at the factory 
and directly productive wages and expenses directly chargeable to 
the production are added to arrive at Prime cost . 

Indirect charges incurred in running the factory, like factory 
rent and rates, power, supervision charges, repairs to and 
depreciation on plant and machinery, facCory stores etc. are 
together known a9 Works Oncost or Works Overhead and added 
to the Prime Cost to obtain the Works Cost. 

Other indirect charges incurred in connection with the final 
cost are grouped together under two heads. The first group may 
be described as Administration Expenses and will include rent 
and rates of the office premises, as distinguished from factory 
premises ; salaries to office staff ; Directors’ fees, etc. ; discounts, 
bad debts, etc. ; depreciation on office furniture and fixtures, 
interest oh&rgee on capital, debentures etc. The second group 
may be described as Distribution Expenses and comprises all 
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other expenses, including advertising, commission etc. incurred 
after production up to actual sale. These indirect charges, known 
as Office Oncost or Office Overhead , added to the Works Cost 
together form the Total Cost. The selling price is ascertained 
after allowing for anticipated profit. 

The following ohart may be usefully studied ; and the details 
in the Cost Summary outlined below may be noted as a practical 
illustration. 

Direct 
Materials ) 

Direct i _ . 

Wages " Pnme 
Chargeablel Cost + 

Expenses ) Works 

Oncost 


y - Works - Total - Selling Price. 
Cost + Cost + 

Office Profit 

Oncost 


Cost Summary- 


Description. Date 

Style 

Pattern' No. 

Date Manufacture Commenced. Size 

Job No. Stock Order No. 

Date Manufacture Finished. 


Ks asp 


Direct Materials 

Direct Labour 

Chargeable ! 

Expenses j 

Prime Cost r b 

Works Oncost 
Total Works Cost 

Administration and 
Sales Expenses 

Total Cost 

Profit % 

Selling Price 



Cost of materials 

i 

CoBt of labour 


| Works Oncost 

I Works Cost 

* 

! Sales Expenses 
I Total Cost 
' P 

Selling Price 
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§ In this simple form the analysis serves the purpose where 
only a particular class and quality of an article is manufactured. 
It may easily be extended, by a system of apportionment of 
overheads, when different departments are engaged in producing 
each a particular type of articles. When shops are engaged in 
the production of different units of similar products, the methods 
become more complicated. Other considerations also will usually 
make particular costing methods highly specialised. 

It sometimes happens that by-products are obtained in the 
course of manufacture of an artiole ; and sometimes the materials 
wasted during the production of the primary article are utilised 
in the production of other articles which are sold at a price. The 
obvious effect of these is to reduce the costs of the primary 
product to a corresponding extent. 

*§ Allocation of Expenses. An efficient organization requires 
that the expenses incurred at various stages of production should 
be as carefully allocated as possible. For instance, depreciation, 
repairs to and maintenance of plant and machinery, will relate to 
the works only, as also carriage inwards, salaries of faotory 
manager, labour, works expenses etc. Depreciation to buildings, 
rent, rates and taxes and similar items will be charged both to 
the works and the sales, usually on the basis of floor spaco 
occupied by each ; stationery, travelling expense*, electricity, 
water etc. are generally allocated according to actual consumption 
by a department. 

There are, however, always Borne expenses which cannot be 
directly charged either to works or to sales ; and they are appor¬ 
tioned in accordance with the benefits accruing to a department 
by such expenditure. Departmental turnover provides a common 
basis ; while Sent is usually charged in proportion to the floor- 
space used. Expenses like advertisement, the cost of which has 
little relation to the cost of sales, is usually apportioned on tho 
basis of the “capacity to bear” or “as much as the traffic will 
bear" principle. 

§ Standard Coat. A valuable control over oost figures ia 
obtained by maintaining a schedule of standard costs which arc 
17 
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predetermined in reference to past experience under optimum 
conditions. The ratio of the Standard Cost of a unit to its 
current Actual Cost is known as the Efficiency Percentage. 

Thus, if the Standard Cost tLabour) is Rs 10 000 
and the Actual Cost recorded is Rs 12 000 
the Efficiency Percentage of labour - 83 
Also, Labour Cost Ratio -120%. 

The causes of variation from the Standard cost may be 
classified under 

(i) variation in price of raw material ; 

(ii) variation due to waste of material ; 

(iii) variation due to change in wages rate ; 

(iv) variation duo to inefficiency of labour or lost time due 
to strikes, lockouts, otc. 

Examples 32 

1. From the following figures for the cost of production of 
10000 uinbrolias, obtain the cost per unit. 


Rs Per Unit 

Raw materials 6600 

Wages for production 4700 

Prime Cost ? 

Works Oncost : 

Factory Rent, Rates Taxes 600 

Supervision charges 440 

Cost of stores _ 300_ 

Works Cost ? 

Interest on Capital 200 

Selling Commission, Packing etc. 2400 

Total Cost ? 

[Ans. P.C. Re 103 ; W.C. Re 1164 ; T.C. Re 1424. 

t. The following is an analysis of normal costs of production 
of 460 bigha* of sugarcane : Rs 

Breaking soil, Harrowing, etc. 4400 

Seeds 3260 

Sowing, weeding, etc. 616 

Irrigation 1215 

Harvesting 5118 

Carting 316 

Supervision 150 


Yield—92000 mds of oane. 
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Find the cost of o&ne per maund. 

If, in a certain year of drought, irrigation expenses increase 
120% above normal, what will be the effect of this increase on 
itbe cost of every 100 md ? [Ann. 2|as ; Increase Be 1 9as 4p 

S. The following figures relate to the working of a colliery ; 

Rs 

Opening Stock.2000 tons valued at G 000 

Closing Stock.7000 M " M 21 000 

Coal despatched...30000 * M " 120 000 

Total Expenditure during the period 70 000 

Find cost (a) per ton raised, (b) per ton despatched, and 
<c) profit per ton raised. 

[4ns. (a) Rs 2 ; (b) Rs 2 5as 4p ; (c) Re 1 13as 9p 

* 4 . From the following data relating to a colliery determine 
•(i) the cost per ton at pithead and (ii) the cost per ton sold ; and 
also obtain the different items of oost as percentages of the total 
<jost. Raisings during the period...6000 tons. 


Rs 

Wages : Underground 6000 

Aboveground 1500 

Working expenses : Stores .'*00 

Repairs, etc. 2000 

Power 750 

Timber * 300 

Rent, Rates & Taxes 400 

Royalties 1800 

Depreciation of Plant 1200 

Other charges : Administration 1600 

Selling expenses 400 

Railway siding Expenses 150 

per ton 
as 3p per ton 


[Ans . Pithead.Rs 2 # 

Sold. Bp 
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*5. Below are data of an electric oil mill. You are required 
to ascertain whether it iB worth barrelling the oil for export 
@ Be 29 7ae per md., if the minimum profit expected is 12|%. 


Baw materials.5000 md valued at Be 800 


Oil Expressed (crude) 


... 57 md 


Oil ” (refined) 


... 45 md 


Crushing 

Refining 

Barrelling 




(estimated) 


Bs 

Rs 

Re 

Wages 

45 

160 

125 

Power 

185 

50 

nil 

Stores 

30 

20 

55 

Repairs 

15 

5 

15 

Supervision 

85 

65 

45- 


Estimated Cost of barrels Rs 38 
Realised on sale of oil cake Rs 385 
Realised on sale of seed-bags Rs 50 

[4ns. C. P. in barrel Rs 29 per md 

8. Agoertain the overhead expenses of each of 10000 cricket 
balls manufactured, from the data given below. 


Rs 

Eleotrie Power 6 000 

Steam 3 500 

Gas v 2 800 

Water 600 

Repairs 980 


Rent, Rates & Taxes 1 060 

Factory Management 7 340 

[4ns. Rb 2 3as 8p 

ft 

7. A cost analysis gives the following percentages : 


Selling Price 

_loo 

Prime Cost 

32 

Factory Oncost 

28 

Offioe Oncost 

29 

H)fit 

11 
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A 'sudden jump in the price of raw materials increases 
Prime Cost by 26%. which is sought to be set off by reductions in 
the estimated Profit and Office Oncost in the ratio of 31 ; 
other things remain unaltered. Find the adjusted percentages 
of profit and office oncost. [Am. 6% and 27% 

8. If the effect of the rise in the prioe of raw materials in 
the above example were passed on to the consumer, how will 
the price and the rate of profit be affected ? 

[Arts. Increase 8% ; Decrease 8%. on original S. P. 

9. If in example 7, a general depression lowers prime cost by 

10%, factory oncost by 5% and office oncost by 24%, how would 
the selling price be altered to assure a profit of J?ths of that 
previously made ? [4ns. Decrease G'325% 

10. The cost of placing an article on the market per unit is 
analysed into the following percentage figures : 

Baw materials... 16 ; Labour... 10 ; Power...16 ; Supervision 
...18 ; Office Expenses...20 ; Distribution Expenses...21. Profit 
as estimated on this at 16%. 

It was found necessary later to spend 20% of the estimated 
profit on increased advertisement to ensure a larger turnover. 
How does the rate of profit shrink, the selling price remaining 
unaltered ? [4ns. New profit 117% 

11. If, in the above example, electrical r^tes are cheapened by 

10% ; supervision charges are increased by 5% and the cost of raw 
materials by 10%, with a view to producing a better quality of 
go^ds, how would the selling price be altered, other things 
remaining the same ? [4ns. Increase 1% 

12. The Standard Cost analysis gives the following percentages 

on the Total Cost : Prime Cost...40 ; Factory Oncost...38 ; 
Office Oncost...22. The actuals analysis showed Prime Cost to 
have gone down by 5% ; Factory Oncost and Office Oncost gone 
up by 5% and 24% respectively. If the selling price was marked 
10% above Standard Cost, bow would the rate of profit be 
affected ? [4 ns. Decrease 4% 
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18. The Income and Expenditure statement of a firm of 
brokers showed that the inoome from the Jute business in a year' 
is Rs 20000 ; from Freight Bs 20000 and from Beal Estate^ 
Be 40000. The expenditures were as follows : 

Bent, Kates and T&xob ... Bs 4500 

Stamps, Stationery and Ptg... Kb 1400 

Charges General ... Ks 3215 

Motor Car Up-keep ... Rs 10845 

Establishment ... Ks 5040 

If the expenses are apportioned in proportion to the income* 
of the respective departments, find the percentage cost of earning 
the different incomes. [An*. 311%. 


14. The following figures relate to the manufacture of 6 gross 
bottles of Chutney : 

Bottles 6 gross 3 doz ^ Rs 3 4as per gross 
(Breakage) 3 doz 


Mangoes Ac. 

Spices 

Sugar 2} mds ® 
Labour 

Incidental Expenses 


Rs 80 
Rs 25 

Rs 10 per md 
Rs 55 
Rs 37 lias 


A profit of at least 25% on costs is desired. Find the selling 
price per dozen. [Ans. Rs 4 3as 6p 


15. A publisher makes up the following account of the* 
publication of 1100 copies of a book, sold at Rs 2 8as a copy. 


Paper 110 reams 

Printing 

Binding 

Advertisement 


@ Rs 4 per ream 
Rs 560 

@ Rs 40 per 100 copies 
Bs 160 


100 oopies were distributed free, and the rest were all sold’ 
out. Discount & 25% was allowed on the sale of 800 copies 
through other booksellers ; and a royalty of 8as per oopy was 
paid to the author on all sold oopies. What is the publisher's 
profit ? 4 . 
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If a proportionate charge of Re 126 on aooount of establish¬ 
ment kc. is allotted to this publication, how is the profit affeoted ? 

[A ns. Lobs Rs 100 ; Loss Rs 226 
♦16. In a general stores, the different departments are 
charged to their share of the overhead charges on the basis of 
the turnover in the respective departments during the last 
accounting year ; and the ratio of this apportioned charge to the 
turnover determines the proportion in which cost prioes are to 
be rated up. 

Overhead Charges 

Rent kc. Rs 3G450 Advts. kc. 12916 

Electricity k Supervision 28216 

Telephone 18404 Miscellaneous 4016 

Department Turnover Department Turnover 

Grocery Rs 130 675 Boots k shoes Rs 89 2J2 

Furniture 603 812 Hardware 113 931 

Electricals k Crockery 395 278 Order Department 472 224 

Readymade Clothing, Travelling Requisites 318 921 

Hosiery, kc. 2163 421 Watches, Jewelleries &C.712 526 
Calculate the percentage rating up to obtain the departmental 
cost of stock valued at Rs 220 000 in the Travelling Department. 
If the establishment and other expenses of this department 
amount to Rs 2412, which is also to be charged directly to 
the goods in the department in proportion to the coBt, find the 
percentage above cost at which the goods in the department 
should be marked in order to recover all charges. 

If a profit of 20% on the all-in cost is desired, what should be 
the selling price of a suitcase costing Rs 25 ? 

[A ns. 4% above cost; Rs 31 
*17. A dealer makes the following purchases of rice at a 
country hat: 


Quality 

Md«. 

Rata per md. 

1 

200 

Rs 4 8as 

2 

800 

Rs 4 Oas 

3 

1200 

Rs 3 4as 

4 

400 

Rs 2 12as 

5 

160 

Rs 2 8 as 

6 

800 

Rs 2 4aa 
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The cost of carriage from the hat to his town godown works 
out at das 6p per md. He oxpects to clear his stock in 3 
months ; and to make an all-over profit of 16}% on the first 
qnality and 121% on the rest. If the rent of the godown is 
Ha 113 per quarter, find the average selling prioe of the various 
grades of rice. 

[Ann. (1) Rs 5 9as (2) Rs 4 12as 6p (3) Rs 3 15as 

(4) Rs 3 Gas (5) Rs 3 la Gp (6) Rs 2 13as 

§ Depreciation. The following are the principal methods of 
calculating depreciation. 

A. Taking fixed periodical instalments on original cost, the 
asset being ultimately written off at the end of a pre-determined 
period of time. This is also known as the Straight Line Method. 

Thus, if a building cost Rs 50000 to construct, and if it be 
desired to write off this value in 25 years' time, Rs 2000 is 
deducted from the outstanding value of the building every year. 

B. Taking pro-determined percentages of diminishing 
balances. Frequently these percentages are low at the beginning 
and are higher during later years. 

Thus, the rate on new machinery valued at Rs 20000 may bo 
2}% for the first year, 5% for the next year, and 10% per annum 
thereafter. 


Machinery 


A 

Rs 

20000 

Less Depreciation @ 2}% 

(1st 

yr.) 


500 

Reduced value of Machinery 

(2nd 

yr.) 

Rb 

19500 

Less Depreciation @ 5% 

H 



975 

Reduced value of Machinery 

(3rd 

yr.) 

Rs 

18525 

Less Depreciation (® 10% 

»> 



1853 

Reduced value 

(4th 

yr.) 

Rs 

16672 


etc. etc. etc. 


C. An asset is sometimes sought to be depreciated at a 
diminishing rate according to the Sum of Digits Method. 

A boiler, an electrical saw or a power equipment on which 
the depreciation is large during the early years of their life, may 
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be treated in this way. The method is easily followed in the 
illustration below. 

Illustration 

• 

A power lathe is purchased for Rs 2000. Prepare a Table of 
Depreciation assuming that it has a scrap value of Ra 200 at the 
end of 9 years. (By dibits is meant the numher of fteriods.) 

Table 


Year 


Depredation 

Rate 


Depreciation j Depreciation | Depreciated 


Bpreciau 

Charge 

Re 


360 

320 

280 

240 

200 

160 

120 

80 

40 


servo 

Br 


360 

380 

960 

1200 

1400 

1560 

1680 

1760 

1800 


praoiiu 

Value 

Ra 


1640 

1320 

1040 

800 

600 

440 

320 

240 

200 


45 i 1 1800 I i 


The ratos (fractions) have the common denominator of the 
sum 1 + 2 +■ ••• +9 —46. The numerators are the same diqils 
taken in the reverse order. 

D. Sometimes a rate of depreciation is ascertained by distri¬ 
buting the estimated loss in value in a pre-determined number of 
years. Thus, if a machinery now worth R$ 20000 is expected 
to realise Rs 5000 at the end of 10 years, this difference of 
Rs 15000 in value is spread over the years and written off on 
diminished balances. 

Suppose, p is the new value of an asset, and r its residual 
value after n years, and d represents the depreciation per unit 
per annum. Then 


New value 

Deprecia tion 1 st ye ar 
Reduced value 2nd year 


... p 

... p.d 

... p. (1 -d) 


Depreciation 2nd year ... ... 

Reduced value 3rd year ... ... p. (l-d)* 
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Similarly, reduced value at end of n years r-p(l - d) n 
Whence, d — 1 — 

The computation is made from the relationship 
n log (1 - d) - log r - log p 

E. The Annuity Method considers the purchase as an invest¬ 
ment carrying interest during its life, at a previously determined 

rate, on diminishing balances.* 4 

If the rate of interest be i per unit per annum, p the price 

of the asset, r its scrap value, and D the equated annual 

# 

depreciation over u years, the value to be depreciated is the 
compound amount of the value of the asset reduced by the 
scrap value. 



I ~p(l +<) w - r. 


whence D 


V 

rtiTl 


r 

Sn"l 


Illustration 


An asset costing £500 is to be written off in 3 years by equal* 
instalments, reducing balances bearing interest at 5% per annum. 
Find the equated annual depreciation. 

Here, i - ‘05, p - £500, n - 3 years. 

D £183*605 

» £183 12b Id 

This method is generally used in depreciating leases, etc. 


*F. The 8inking Fund Method provides for the replacement 
of the asset at the end of a number of years by the accumulation 
at compound interest of a periodic payment. Interest is 
periodically added to the accumulated reserve. The asset 
account is left undisturbed till the end of the period, when it 
is credited with the total accumulation in the Fund. 


— While the P & L account it debited annually with the amount of 
Depredation, the aeeet account it oredlted with interest on the depredated 
value. At tbe end of the period the juaet account naturally stands at the 
•crap valus. 
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If p - cost of the asset, 

r =residual or scrap value of the asset after n years, and 

i — rate of interest per annum per unit, 

the first periodic payment into the Sinking Fund — • 

The subsequent periodical depreciation charges are each 

- p Zf- + interest on the accumulated depreciation reserve. 
s«l 

Obviously, at the end of the period the Fund would stand at 
P~r. 


Illustration 

Five Service Lorries costing Rs 20 000 are to be scrapped at 
10% of their cost at the end of 5 years. Determine the periodic 
depreciation charge by the Sinking Fund method on a 5% basis. 

The first year’s charge to depreciation 

90% of Rs 20000 n 18000 
«s» ~ "™5*62563 

Now, log 18000 - 4-255273 
log 5 5256- *742379 
log 3257*6 — 3*512894 

.*. First year's charge — Rs 3258 to the nearest rupee. 

The 2nd year's charge - Rs 3258 
plus Intt. on 1st year's charge - Rs 162 14as 

Rs 3420 14as 

Accumulated Fund — Its 6678 Has 

3rd year’8 charge - Rs 3258 

plus Intt. on accumulated fund - Rs 333 15as 

Rs 3591* 15aB 

Accumulated Fund - Rs 10270 13as 

4th year's charge — Rs 3258 

plus Intt. on accumulated fund - Rs 513 9as 

Rs 3771 9as 

Accumulated Fund — Rs 14042 6as 

5th year’s charge — Rs 3258 

plus Intt. on accumulated fund - Rs_ 702 2as 

Rs 3960 2as 


Accumulated Fund 


Re 18002 8ae 


Note that there is practically an excess accumulation of 
Rs 2 8as necessitated by approximations made at the different 
stages. 
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Examples 33 

1. Calculate annual depreciation on the Fixed Instalments 
basis on the following : 

Machinery cost Bs 80000 to be written off in 10 years 

Buildings cost Be 38000 w w * ,20 * 

Motor Car co9t Rs 3580 * ** * 5 » 

r Ans. Mach. Rs 8000 ; Bldg. Rs 1900 ; Motor Car Rs 716 

2. A Reserve for Replacement and Obsolescence is created from 
the amounts written off in Depreciation at the following rates : 


Additions to Plant and Machinery 

Rs 

Depreciation 

% 

during the years 

98600 

5 

Existing Plant and Machinery 

496500 

10 

Motor Cars and Lorries 

183600 

25 

Spare Parts, Tools and Accessories 

55000 

124 


Find the addition to the Reserve at the end of the year. 

[Ans. Rs 107355 

3. A printing press, which is being assessed for purposes of 
Income Tax, is allowed to debit the Profit and Loss account with 
depreciation on the following at prescribed rateB noted against 
each : 

Rate of 

Value Depreciation 

Rs % 

Buildings 85200 2i 

Machinery 70500 5 

Electrical Equipments 18400 74 

Find the total amount of depreciation. Lint. Rs 7035 


4. A structure is erected on land taken on 10 years' lease at 

a coat; of Rs 8200. It i9 estimated that at the expiry of the lease 

the structure will have a scrap value of Rs 2000. If the property 

is to ,be written off in 10 years' time, find the amount of 

depreciation written off annually, on the Fixed Instalments plan. 

[Ans. Rs 620 

* ; 5. Calculate the percentage charge of depreciation on 

machinery valued at Rs 40000 with a scrap value of Rs 4000 to 

be written off in 10 years on the basis of Diminishing Values. 

[Ans. 20*567% 
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*6 Find, by the Annuity Method, the annual charge to 
depreciation at 4% of a Cinema 8how House valued at Rs 60000 
with an estimated scrap value of Rs 5000 at the end of 
10 years. \Ans. Rs 5748 

7. A machine becomes depreciated in such a way that the 
value of the machine at the end of any yoar is 90% of the value 
at the beginning of the year. The cost of the machine is £20 
and it was sold eventually as waste metal for £7 10s. Obtain 
the number of years during which the machine was in use.— 

—I. Com. ( Ana . 91 years app. 

8. The machinery in a factory is valued at £24,537 and it 
is decided to reduce the estimated values, at the end of each year, 
by 18% of the value at the beginning of that year. When will 
the value be (a) £20000 and (l>) one-tenth of its original value ? 

—I. Com. \Am, 1*03 years, 11*6 years. 

*8 Wasting Asset. A quarry, mine, or a forest, has an 
exhaustible supply of stones, coal or timber, which is depleted as 
it is worked. Such an asset is known as a icasting asset . The 
value of the periodical depletion is determined by the value of the 
quantity of material removed in its relation to the estimated value 
of the product that will be extracted during the period of the 
lease. 

When a wasting asset is transferred, its Capitalized value 

= _ Avera ge ann ual o perating profit 

i • 

f - — *f a fair annual rate of income to proprietor per unit 
Sn I 

where sil is thelamounfc of an annuity of 1 during the period of 
depletion at a fair rate of interest. 

It is customary to provide a fund for the replacement of the 
asset at its exhaustion in the form of a sinking fund. 

Illustrations 

1. 1750000 tons of coal are estimated to be recovered from 
a mine, which is valued at Rs 30 lakhs. Find the depletion 
charge per ton of coal mined. 
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.. Rs 30 lakbs 

The depletion charge per ton - i7$~kkhsT 


- Re It per ton 

2. A timber tract yields an annual operating profit of 
Rs 10000. It is estimated that at the present rate of depletion, 
the asset will be exhausted in 8 years' time. The sinking fund 
accumulates at 4% p. a., and the proprietors get a dividend of 
fX p.a. Find the capitalized value of the tract. 


Value ** Rs* 


10000 
1 = + - 0G 


” Rs 59337. 


Examples 34 

1. A tract of timber is valued at Rs 20000 and the footage 
is estimated at 15 million ft. Calculate the depletion charge for 
tho year if the quantity removed during it is Ij million ft. 

[Ans. Rs 1067 

2. Obtaiu the value of a coal mine which yields average 
annual profits amounting to Rs 21000 and is expected to be 
exhausted in 30 years’ time. Tho dividend paid to the share¬ 
holders is 6% p.a. and the sinking fund is accumulated at 4% p.a. 

[Ans. Rs 269820 

3. A stone quarry is estimated to yield 36 million cubio 
yards of gravel, and yield an average annual profit of Rs 14000. If 
dividends stand at the 6% level and the sinking fund accumulates 
at 5% p.a., what is the value of the rights, if the average monthly 
quantity of gravel quarried is 100000 c. yd. ? [/Ins. Rs 186540 

4. A machinery purchased for Rs 60000 is estimated to 

realise Rs 10000 after 15 years.* If money is taken to earn 
3% p.a. compound, find the equated value of the amount of 
depreciation spread over the period. [A ns. Rs 4488 

5. Assuming that gold ornaments lose 12 per milie per 

annum in weight by continued use, what will be the estimated 
weight of an ornament weighing 1783 grains at the end of 
10 years. ? ^ . Uns. 1580 grains 
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6 . A person using a motor oar desires to set apart every 

month sufficient money to cover the cost of replacement of the 
oar at the end of 6 years. If the original value of the oar be 
Bs 4500 and its scrap value is estimated to be Bs 500, find the 
amount thus set aside monthly, assuming that interest may be 
earned at 2% p.a. on annual balances. [Ans. Rs 60 6as 

7. The life of a hotel piano is taken to bo 6 years. It cost 
Rs 3750 and is estimated to have a scrap value of Bs 250. Show 
the annual depreciation charge by the Sum of Digits method. 

8. An electrical advertising sign is erected at a cost of 
Rs 8000. It is estimated to have a life of 3 years, when the 
lamps costing Rs 6000 will be scrapped. Write down the annual 
depreciation charges by the Sinking Fund Method, calculating 
interest at 3% p.a. 

§ Valuation ot Shares. It is always difficult to make a 
correct estimate of the intrinsic value of shares. The following 
illustration should be suggestive. 

Balanco Sheet of Premier Construction Co. Ltd. 

as at 31st Deer. 1944 

Liabilities Rs Assets Rs 


Capital 5000 Ord. shares Building at cost 1,00,000 

@ 100 fully paid up 5,00,000 Furniture * * 10,000 

Stock at market * alue 2,00,000 

Reserve Fund 1,05,000 

Depreciation Funds: Investments (cost) 1,50,000 

Buildings 40,000 Sundry Debtors 3,60,000 

Investments 15,000 55,000 Cash in hand 10.000 

Sundry Creditors 50,000 Cash at Bank 60,000 

Reserve for Bad Debts 20,000 
P & L a/c 

Bal. of 1943... 30,000 

Current year...1,2 0,000 1,50,000 _ 

8,80,000 8,80,000 


The following assumptions are made :— 

(1) The book debts are all good. 

(2) Prospects for the following year are good. 
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(3) Present valuation of buildings is Bs 2,50,000 

(4) Other similar companies show a Profit of 10% 
the current value of their shares. 

Following are two alternative methods : 

1. On the basis of yield. 

Bs 

Book value of assets... 8,80,000 

Less Non-trading Investments... 1,50,00 0 

7,30,000 

Deduct— 

Deprcn. Bldgs... 40,000 


B/D Beserve... 20,000 60,000 

Effective Capital 6,70,000 


Earned Profit 1,20,000 

Earning Capacity p.a. 18% app. 

Similar BhareB yield p.a., say, 10% 

Value on yield basis 

"Bs 100x JS Bs 180 


2. On the basis of Capital Valuation. 

Bs 


Book value of assets 

Add Appreciation in value of Bldgs. 


Deduct— 

Deprcn. Investment 
B/D Reserve 



8,80,000 

1,50,000 

10,30,000 

35,000 


Effective value of Assets 
Less Creditors 
Net assetf available to 

Shareholders on break-up 


9,95,000 

50,000 


9,45, 


• •• 


.‘.Break-up Value of eaoh of 5000 shares 


Bs 189 




# 
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SECTION FOURTEEN 

FOREIGN EXCHANGE 

§ The relationship between the monetary units of two 
countries is known as the rate of exchange. Thus, if value 
equivalent to 1 Rupee can be purchased in London for. Is 6|Jd, 
the relationship is called a rate of exohange. 

It is customary to relate the currenoy of a country to a 
certain definite weight of gold of a statutory fineness, on the 
basis of which is established the standard rate of exchange. This 
is called the mini par of exchange. In the present disorganized 
state of world finances, the pars of exohange have mostly been 
suspended. A British Sovereign* used to be made of gold H-ths 
fine (22 carat) and weigh 123*27447 grains. An Indian Rupee 
weighs 180 grains and contains 90 grains of pure silver. The 
gold coins of U.S.A., France*, Germany and most other places 
used to be made of gold yVths fine, before the War. 

The course of exchange between two countries is determined 
by conditions of their parity values taken with the demand and 
supply of bills and remittances. The Indian Rupee is statutorily 
pegged to the British pound sterjing—the p&r being Re 1-ls 6d 
—and accordingly follows the fluctuations thereof in exohange 
markets. 

§ Direct rates of exchanges between financial centres are 
usually quoted on the money markets of different countries. The 
rate of exchange between two foreign countries is called a Cross 
Rate . It may sometimes be advantageous to make remittances 
through a third money isfcftfcei. Thus the direct rate between 
Calcutta and Par£ on the 26th January 1937 was Rs 100—' 

785 frs ; and tin the same date Re 1 could be converted into 

% 

Is 6 Vjd- •frhile £1 could buy 105T3 francs. If, then, Rs 100 were 

* The value of a sovereign containing 118*0016 grs of pure gold may be 
obtained from the price per tola of pure gold, thot; g+£+8-§ epp. 

18 
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remitted on that date to Paris through London, it would buy, say 

100 xlSft* 10513 
240 


F- 


— f ranoBt neglecting incidental charges. 


Now, log F -log 579 + log 10518 - log 32 - log 240 
log 579 - 2 762679 
log 10513 » 4 021707 6784386 

log 32-1505150 
log 240 “ 2*380911 3 885361 

Diffce. 2899025 

Antilog-792*55 

.*. Rs 100- 792*55 francs through London. 

This is called arbitration of exchange : and the arbitrated 
value was Rs 100 - 792*55 frs, although on the same date the 
direot rate was Rs 100 - 785*00 frs. It is thus easily seen that 
it was cheaper to make a remittance through London to Paris 
than direct to Paris from Calcutta. 

§ When more than one country is involved in the operation, 
the method is known as compound arbitration. The calculation 
is effected by means of the Chain Rule. 


Illustration 

Find the arbitrated exchange between Calcutta and Berlin 
from the following data* arranged in the form of a Chain. 

Re 1 18d 

a 

240d 110 frs. 

100 » 12*0 M 


Then, 


ti in - 18X110 x 12*0 
Rs 100 240 x100 ” X 100 M 

-99 M 


In practice, the rate is obtained after allowing for stamp and 

% 

other obarges. 


§ Calculation of Rupee Sterling Exchange. Exchange Tables 
are used for purposes of conversion of one currency into another. 
A number of useful Tables have been appended for reference and 
study. 
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The present par value is Be 1 - Is 6d ; and normally the rate 
•should be fluctuating about this value. At this rate £1-Rs 18|. 
.and may be taken as Rs 10 + 8 for quick calculations with 
•decimalized values. Also, Be 1 - £ A. therefore, to convert Rupees 
into £, point off 1 place and deduct 4; convert into shillings 
and pence. 

§ A day’s exchange quotations may be studied with profit. 
The following points, among others, may be noted. 

1. Currencies of foreign countries are quoted for a unit of 

the standard currency of the country of quotation/ In India, 

• 

British exchange is quoted at so many pence and fractions for a 
rupee ; and the other centres are quoted at so much for Rs 100. 
In London and New York almost all financial centres of the 
globe are quoted for the £ sterling and tho Dollar respectively. 
The rate on London in New York, however, is quoted at bo many 
dollars to £1. 

2. Remittances to foreign centres are made ordinarily by 
Telegraphic Transfers (T. T.'s); by Mail Transfers, Cheques and 
Demand Drafts ; by Time Bills, including fine trade bills ; for 
which different rates are quoted. The last named are bills arising 
out of genuine trade transactions between respectable parties. 

3. When instructions are sent by a remitter's hank through 
liis foreign agent to pay a specified sum to a stated person by 
.cable, the transfer of funds iB said to be by means of a T. T. This 
is the speediest, although the most costly way of settling 
payment. The rate sometimes includes the*cost of cablegram, 
which is otherwise charged to the customer. 

Cheques or Demand Drafts are issued by banks, again&t 

payment of the equivalent amount in local currency, and 

forwarded to the payee by mail. Foreign Mail Transfers may also 

be arranged directly through banks. The rate for such transfers 

is nsually calculated from the T. T. rate by allowing off or on it 

interest for the time which must elapse between tfie date of the 

cheque and the date of payment. These are commonly known as 
"short bill s”.__. 

• A rate is favourable to a country whoso currency has a larger 
purchasing power in terms of the foreign currency. 
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' 4. Trade Bills (Handle in • Indian inland trade) ■ are bills of 

• exchange arising oat of trade transactions. When the parties to 
' the hills are of good financial reputation, they are called fine bills*. 

These are also used in the-settlement :of trade transaction* 
between other parties, and are frequently guaranteed by banks* 
These are usually known as "‘long bills’*, and the tenure of the 
bills is known as ''usance”. 

• 5. Another rate is also quoted in the Exchange Market 
known as the Bills Collection . Rate (B. C. rate). It is an agreed 

1 rite for the day at which the exchange banks collect their dues 

• on foreignbills between themselves. 

* 6. Two rates are usually quoted for each class—the Buying 
and the Selling Rates for banks. For obvious reasons, the Bank 
gets’more of foreign currency’ when buying than* it is prepared 

• to sell. 

Thus, when a banker sells a Draft, he adds the interest on the 
T. T. rate at the rate prevailing in the relative foreign centre ; 
. and when he buys a cheque, be deducts interest at the same rate. 

: Usually; an allowance of i per rnille for .stamps, and an equal sum 
' for contingencies; is also added to*or deducted from the cheque 
4 quotation to arrive at a “long" quotation. 

7. Exchange rates move by/ points, which are the lowest 
1 fractions of currency used commercially for this purpose. Thus* 
when the London exchange changes* from Is 6Ad to la 6*jd to 
: Re 1, it iB said to move -2 points, • Indian quotations being made 
correct*to the nearest 32-nd of a penny. The London-New York 

• Cross Rate moves by points which are multiples of 32-nds of a 
cent. 

§ Dealings in foreign exchange are made through Bill Brokers 
When a bank sells a transfer, it usually covers itself by buying an 

• equal amount of foreign ourrenoy ; and when it buys a Bill i*. 

' foreign ourrenoy, it should oover itself by selling transfer of an 

• equivalent amount. The basic rate ordinarily is the T. T. rate, 
- and account has always to be tabes of stamp 1 duties of > and 
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'usually incidental! charges of a like amount. Aooount .has - also 
to be takenrof the interest.lor the time taken for the transit, of 
*dvioe by * mail., 

§ The calculation of Long Rates between two financial centres 
is based- on the T. T. rate between them. It a: Calcutta banker 
is buying long bills on London, he ascertains how many pennies 
he gets in exchange for. each rupee by T. T.' To that he would 
add the interest .that he might earn in London during the.tenure 
of the bill and any allowance that he may choose for risk, stamps, 
ate. On the other hand, if a long bill is presented, before a 
London banker, he would be prepared to pay for . it a smaller 
amount than he could obtain by T. T. He would,'therefore, 
deduct the relevant oharges. 

§ To find the value of a time bill on the basis of a demand 
rate, interest for the tenure and grace period at - the current rate, 
along with stamp and incidental charges, has to be taken into 
account. If tbe< quotation be in a foreign centre on London , 
these have to be deducted , for.the foreign dealer will be prepared 
to pay less for £1 on a time.bill than on a demand, bill. If, how¬ 
ever, the quotation be on a foreign centre in London , the London 
dealer will expect more foreign currency for a. time bill than on 
a demand bill. He will add interest, Btamp and other charges. 
'The banker’s formula is “Buy high, 6ell low.” 

Illustrations . 

1: The market- quotation for. New York in London is 
4‘86H“H\ (T. T.). If. the dealer desires a profit of i 1 * cent, 
find how much be will charge a customer for transfer of $ 100. 

Dealer buys in the. market @ 4'86tt dollars (Banks’ Selling.); 
and retaining bis margin, of. tV cent, he will sell @ 4‘86}? dollars 
for every £1. Value, of.transfer•• £20 lls. 

2. A cheque for Rs 10000 on Calcutta is. bought* by s a 
London Bank; at Is 6id. He - sells a T. T. for the same amount 
@ Is 6|d, 3 weeks later. Assuming that it takes 3 .weeks for 
London kfeils to be delivered in Calcutta, find his profit on the 
transaction.. , 
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Cost of cheque 
Value of T. T. 

Profit 

Profit per cent 

Note. More simply, the Bank earns Id for every 18jd of its investment 
in 21 days. 

Hi* profit %“jg^x*^xl00 = ir9%p.a. 

3. The T. T. rate Kobe-London is 2e lfd per yen. Find the 
demand rate when the London rate of discount is 34%, assuming 
that Japanese Mails take 45 days to reach London. 


T.T. rate.2s l*d 

Add Intt. for 46 d/s @ 34% id 
.*. Demand Rate 2s lid 


For every yen the dealer gets an immediate credit of 2s ljd in 
London. The payment on his Bill will fall due in London after 
45 days when it reaches there by mail. Meantime, the amount at 
his credit earns interest at the London rate for this interval. He 
is therefore in a position to provide the added value 2s lid on 
Demand in London to every yen received. 

• 

4. The rate for cheques on London i$ $ 4’865 - § 4 875 ; and 
the discount rate in London is 5%. Find the rate at which a New 
York banker will be prepared to buy a 3 months’ bill on London. 
Provide for Stamps (/i> 4 per raille and Contingencies of an equal* 
amount. 

Cheque rate (buying) — 

Lean Discount @ 5% for 3 months $ '06081 
Stamp @ 4 p. mille 00243 

Contingencies @ 4 p. mille *00243 

3 months' rate 

.\ 3 months’ rate (commercial)* ~ 


$ 4 865 


*06567 


$ 4 79933 
k*79ift. 


-£760 8s 4d 

-£765 12s_6d 

— £6 48 2d in 3 weeks 

£5 4s 2d 365 1AA 

x * x 100 per annum 


£760 8s 4d 21 
11*9% D.a. 
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5. A London merchant has to pay 3000 franos in Paris at the 
end of 3 months. If the T.T. rateB are 125*15 - 26, and 
discount rate in Paris is 5%, find the cost of a 3 months' draft, 
assuming that his banker makes a profit of 1 per mille. (Stamp 3d) 

The bank oovers his Draft by transferring to Paris sufficient 
amount by T.T. @ 12515 francs. 

T. T. (selling) rate is 12515 fr. 

Leas Bank’s margin (i) YU *125 

125025 

Plus 3 months’ interest (<l 8% 1*563 

Bank’s rate 126*588 fr. 

Cost of 3000 frs. & 126*588...£23 14s 

Add stamp 3d 

Cost of remittance £23 14s 3d 

6. The day’s rate in Calcutta on London is Is 584d - Is 6Ad 
for sight drafts. If tiie banker desires to make a profit of 1%*, find 
how much ho will charge his customer for a remittance of £1000 
by a sight draft. (Neglect charges) 

Bank covers by buying <dj Is 6/jd ••• 18 03125d 

Leas Profit <»j YU ‘01803 

.’. Bank’s rate for customer ••• 18*01322d 

to the next lover 32-nd of Id 18»i 

Banker charges fc 18d to Re 1 

Rs 1000 x Yr - Its 13333 5as 3p 

7. The demand rate of exchange (Banked buying) on a certain 
day in New York is £1-4*48§ dollars. Discount rate in New 
York is 4% p. a. ; Stamp Charges are (§/ 4 per mill© and Commis¬ 
sion is at \%. Find the 60-days’ rate. 

Demand rate $ 4*48375 

Deduct: 

Intt. @ 4% for (60 d/s + 3 d/s grace) $ ‘03095 
Stamp @ \°U *00224 

Commission @ i% * 01121 *04 440 

.*. 60-days rate $ 4*48935 

i.t. £1 *3 4*4348 
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8. Calculate 3 months Bank's buying rate in London from 
the following data : 


T. T. London—Calcutta 
T. T. Calcutta—London 
Discount rate in Iiondon 
Ditto in Calcutta 


Is 6d Buying rate 
Is 6sVd » n 

% 


Allowance for risk and stamp is to be made at Ad in the 
rate. 


T. T. JiOndon—Calcutta Bank’s buying rate Is 6d 18 penoe 

M • mmm 

Deduct 3 mos. intt. ($ lj% ••• 0675 

Allowance for risk k stamp 0625 

London buying rate for 3 mos. Bills on Calcutta 17*87d 


27'8 


- Is 5 d ■ Is 5 s pd approximated in favour of the banker. 


*9. Calculate the three months’ rate for buying bills in 
London and in Calcutta from the following data : 


T. T. London—Calcutta 

T. T. Calcutta—London 

Discount rate for 3 mos. 

Commercial Bills in London 
Ditto in Calcutta 

Allowance for risk and stamps 


la 6d Buying 
ls6iVd - 

li% 

2 % 

Ad in rate. 


(i) London Bank may buy T. T. 

Deduct Intt. in Calcutta 
3 mos. @ 2% 

Allowance for risk &c. 


Bank’s Buying rate 




‘09 

0625 

17‘.8475d 
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<ii) Calcutta Bank may buy T. T. I8'0625d 


Add Intt. in London 
3 mos. @> li% 

Allowance 


6'2 

Bank’s buying rate - Is 6 g-jd 


0677 

0626 

18'1927d 


- 1b 6,\d approximated in favour of the bankor. 


*10. Bar gold in London oosts £8 8a per fine oz., which oan bo 
sold in New York at 35 Dollars. Freight charges are at 
insurance is at $%., packing and trucking charges in. London ia at 
i%.* If the time of transit between London-and New York ia 
10 days and interest is @ 2i% p. a., find the gold export point. 


Cost of 1 oz. fine gold 


Charges 

% 

Freight 

•15 

Insurance i%<> 

05 

Packing Ac. 1%. — 

0125 

Intt. 10 days @ 2i% 

0685 

2810 


<g '281% on £8*4 
Cost per fine oz. in N. Y. 


Selling Price thereof 

Gold point, London—New York 


£l a $ 


35 

8*4236 


£8*40 


m. 


*02360 

£8*42360 

$ 35*00 


*11. On the 13th May 1940 a trader in London hands over 
the following bills to his banker for discount and credit of the 
proceeds to his account. The following are the day’s market 
rates of discount : 


60 d/s Bank Bills 

i % 

3 m/s ditto 

ii% 

3 m/s Fine Trade Bills 

2*% 

6 m/s ditto 

3 % 
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£150 accepted 13th March @ 60 days by Lloyds Bank 

£150 * 15th April (§ 3 m/s by Chartered Bank 

£200 w 14th March 3 m/s by Reliance Dealers, Ltd- 

£150 •* 18th March 6 in/s by Indian Traders 

Syndicate 


Ascertain the amount placed by the Bank to the trader’s credit 
after charging for stamps i per mille. 

Zero-date 13. 5. 40. 


Bill 

Duo Date 

Period 

d/s 

Discount 

0/ 

/o 

Product 

(Bill x Period xDiact.) 

£160 

15.5 

2 

1 

300 

£160 

.18.7 

66 

u 

111375 

£200 

17.6 

35 

2* 

17500 1 

G150 

£660 

21.9 

131 

3 

58950 

878875 


Discount ** Intt. 1% for 1 day on £87887'5“ £2 8s 2d 

Stamps 6s Gd 

£2 14b 8d 

Amount credited - £647 5s 4d 

12. A merchant in Calcutta ha9 on hand the following bills : 
£100 payable aftor 3 mos. accepted by Lloyds Bank ; £200 pay¬ 
able after 2 mos. accepted by Barclays Bank ; £100 payable after 
4 mos. accepted by Acme Farmers, Ltd. and another for £400 
payable after 3 mos. accepted by Sussex Granaries, Ltd. He 
desires to exchange these for a remittance of .6800 to London by 
Telegraphic Transfer. Find how much more, if at all, he has to 
pay to his banker for the remittance. The day’s quotations are : 


• 

Banka Selling 

Banks Buying 

T. T. or O. D. on London 

Is 5Hd 

Is 6*V1 

At sight on London 
(each month) 

g^d 

Is 6j 9 id 

Commercial Bills 3 mos. 


Is 6j*d 

Ditto 4 mos. 

T**d higher 

la 6sad 

Ditto 6 mos. 

^ i wmm 

— 
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The Bank will credit merchant's account thus : 

£100 ... ® la 6*d 

£200 ... ft la 6Ad ... Rs 3979 4as 6p 

£100 ... ft Is 6/id ... 1312 13 3 

£400 ... ft Is 6* 7 *d ... 5269 4 9 

Rs 10561 6as Cp 

And it will debit his account with 

£800 ... ft Is 5H ... 10685 3 6 

Difference realisable from merchant Ra 124 13as 

*13. From the details below ascertain the amount a London 
banker would be prepared to pay for a sight draft on New York 
for $ 1000, calculating profit ft }%. 


T. T. London—New York 
Rate of interest in London 
Ditto, in N. Y. 

Mailing poriod : London—N. Y. 


$ 4*024 - a 
2% p. a. 
24% p. a. 
10 days 


The banker may cover by selling T. T. 

ft 4*02g /.<?., S 4*02625 

add Intt. ft 2j% for 10 d/s ... 00280 

k Profit (<5J% ... '01007 

$ 4*03912 


Banker quotes his customer the rate $ 4‘02|ij to the 

. <10 , , , n 1000 1000 

nearest 32-nd above ; and pays 


'40311 
-£272 6s lOd 


4*0390625 


14. Find the arbitrated rate between Calcutta and Paris from 
the data below : 


T. T. Calcutta—London 

la 6 b 8 , - la 6Ad 

T. T. London—Paris 

178} fr. - 176} fr. 

Brokerage at each centre 

1%. 

Incidental Expenses * 

1%. 
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Applying the Chain Buie, 

Re d fr. 

1 18*i (selling rate) 

240 1 176$ (selling rate) i 

Rs 100“ 100 x M {ranc8 . 


318251-58. 
240 


fr.-1326048 francs 


Allow 2 brokerages London Sc Paris. '2652 
Incidental Expenses. 1326; 

- m ■ - — » — -« 

132 2070 francs 

15. The Bombayr-New York T. T. rate is Rs 333$ - 330. The 
T. T. rates in London on the same date are Is 6d to Re 1 and 
$ 4'02$ - $ 4'03$ to £1. Find the arbitrated reciprocal rate. 
Brokerage, etc. at each centre 1%. and incidental expenses !%<=. 


To find Arbitrated reciprocal rate, 

* d 

4'03$ 240 

18 

$ 100 - Rs 100 x 


Re- 


1 

240 

18 x'4‘034 


-Rs 


24000 


72'57 
^Rs 330071 

Deduct 2 Bkges. @1%. '660 > 

Incidental Exp. __' 330 

Arbitrated rate $ 100- Rs 329081 

m 

Examples 35 

t\ Obtain arbitrated exchanges froof the following data : 

(i) London-Paris—108 00 fr. ; London-Calcutta—Is 6fcd 
Find Caloutta-Earis rate. [dn*. Rs 100 “832*50 fr. 

(ii) London-Berlin—12*36.M ; London-Calcutta—ls6VW 
Find Calcutta-Berlin rate. [An*. Rs 100.-93:18 M. 
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■ (Hi) London-Kobe—Is lHd ; London-Caloutta—Is 6Ad 
Find Calcntta-Kobe rate. [Arts. Rs 100 — 129*98 yet* 

(iv) London-New York-$ 4*92}J ; London-Calcutta-ls 6||d l 
New York-Paris—22*80 fr. Find Calcutta-Paris rate. 

[Ans. Rs 100-923*46 fr. 

• (v) London-Paris 92*80 fr ; London-New York $ 4'25i 

Find Paris—New York rate. [4ns. 4*68 oenfca per franc. 

2. A firm of exporters of cotton to Japan agreed to reoeive 
payment in Japan at the fixed rate of Rs 100-134*26 yen. 
Determine the value of the bills drawn by them on the following 
sales : 

Yen 

1st shipment.valued at’Rs 13648 las [4ns. 18324*14 

2nd » * * * 18523 14as 9p [Ans. 24870*21 

3rd • - - - 24932 13as 6p [4ns. 33474*84 

3. A merchant is New York buys goods in Geneva to the 
value of 4004 francs. Find the value of the goods in dollars, when 
the rate of exchange between London and New York is $ 4*865 
to the £, and between London and Geneva 25*48 francs to the £. 

—I. Cora. 14ns. $ 764*50 

4. The rate of exchange between Calcutta and Yokohama 
was Re 1 9jas per yen, and between London and Calcutta was 
Is 5$d per rupee ; between Yokohama and New York $ 0*52 per 
yen. Calculate the arbitrated rate between London and New York. 

—I. Com. [4ns. £1-$4*51|f 

5. A man received in 146 Dollars and gave English money 
at the rate of £1 for $5. He also received £38 17s 6d and gave 
U. S. money at the rate of £4*75 for £1. Find his gain % in 

•each case, and calculate 1 his total gain assuming the par o! 
exchange to be £1- $4*867.—I. Com. [Ans. 213% ; 2*46% ; $8*42 

6. , A man wishes to remit $ 15000 to New York. He ean 

obtain a cable transfer at Re 2*83 per dollar or a cheque at $0*86 
i per rupee. Which oost will be more, by what way and why ? 
—I. oom. [4ns. Cable transfer will cost Re 783 5as 4p more. 
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7. A broker wishing to buy a bill for 25000 fl. drawn on 
Rotterdam borrowed £2500 from a bank for a week at 3i%. He 
bought the bill at 10*53 exchange, sold it a week later at 10*515, 
and repaid the loan. What did he gain ? —I. Com. 

[>4ns. £1 16s aid 

8. A man gave 25 twenty-frano pieces in exchange for 20 
sovereigns. Calculate his gain in English money and in French 
money. What was his percentage gain ? —I. Com. 

[Ana. 3s Gd ; 4*40 fr. ; *88% 

[Hint. Assume the old par £1 ** 26*22 fr.] 

9. I buy in London £1000 worth of Berlin bills at 20*53 RM 
to the £ and transmit them to Paris to be sold at 100 RM for 
625*5 francs. In return I receive bills of two months' date at 
125*22 francs to the £. Is the operation profitable ?—I. Com. 

[,4ns. Profit £15 16s Oid 

10. Is it profitable for a Bombay merchant to buy a Paris 
Hundi in order to pay a debt of 10000 francs, when the franc 
equals lOas 6p ; or to remit it through London, the course of 
exohange being Is 3d for Re 1 and 25 fr. for £1 ? —I. Com. 

[Ans. Profit Rs 162 8as 

11. A man holds a Paris draft for 174000 francs which was 

drawn on 3rd March for 3 months. How much, in English 
money, will he receive for it on 1st May, if a banker discounts 
it at 3l% p. a. ? The rate of exchange is to be taken at £1 
-124*1 fr. —I. Com. [Am. £1397 5s Id 

12. If the cheque exobange in London on Paris is 138*5 fr. to 
the £ and the rate of discount for a 3 months' bill on London is 
4|% p. a M wfiat debt in Paris can be discharged by a person in 
London who holds a 3 months’ bill on London for £750 ? 

—I. Com. [Am. 102641 - 48 fr. 

13. If the exchange in Glasgow on Paris be 124*21, and the 
rate of banker's discount in Glasgow be 4% p. a., wbat debt oan 
be discharged in Paris by a person in Glasgow who holds a three 
months' bill in Glasgow for £1000?—I. Com. [Am. 122,967*90 fr. 
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14. Wbioh is the more advantageous of the following methods 

which a London merchant might adopt to settle a debt in Paris ? 
(a) Buying Frenoh 4 months' bills at 25*76 (b) Buying Vienna 
Bills at 24*30 and selling these in Paris at 105 (Brokerage 1%. 
and discount 3% p.a.) —I. Com. [Am. First 

15. Allowing for stamp @ \ per mille and commission and 

contingencies at 4% at each fpreign centre, calculate Calcutta- 
Paris rate from the following: Re 1-ls 6d ; £l-$4*80 
and $1 - 48*00 fr. [Ans. Re 1 -17*09 fr. 

*16. On 31st January 1920, London exchange quotations 
feeing, Copenhagen...22 03 - 22 07 and Berlin...290—297, at what 
rates would you have issued drafts so as to allow your bank a 
gross profit of |% on both places ? Rates to be quoted to the 
nearest manageable fraction, Copenhagen—nearest i oro ; Berlin 
—nearest 10 pfennigo. (London Institute of Bankers) 

[Ans. 22 001 kr ; 289*6 M. 

*17. Gold in London is quoted in shillings and pence per ounce 
fine. In 1923, the price was called the American Parity prioe, 
i.c. t it was based on the rate of exchange for £1 gold in New York. 
Calculate the price of gold in London with exchange $ 4*681 
($1 - 23*22 grains gold ; 1 oz - 480 grains gold). 

(Lord. Institute of Bankers) [Ans. £4 8s 3d per oz. 

18. The U. S. A. Dollar has been reduced in its gold content 
*>p 59*06% of its original value of 25*8 grains icths tine. Calculate 
the premium in London price of fine gold at 14fis per ounce, on 
the basis of the American parity £1 gold — $ 4‘80. 

[Ans. Parity price per fine oz.— 145s lOd. Premium-2d. 

*19. From the following data calculate what rate should be 
given in New York for a 60 days* commercial bill on London for 
£120*155. Demand rate $ 4’68i, London Bank rate 3%, Stamp 
duty 4 per mille. (Allow 3 dayB* grace). 

(London Institute of Bankers). [Am. $ 4*65f5 

"20. A customer offers you a sight draft drawn on a New 
York bank and asks for a draft on Milan for Lire 124774*8 in 
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exchange. The rates current are : New York T.T. 4’85i, New 
York Cheque 4’85i -}, Italy cheque 121i - i. Calculate how 
many dollars you wotfld require. Allow a profit for yourself 
of % cent in the New York rate and 1 lira in the Italian rate. 
(Lond. Institute of Bankers). [Ana. Dollar draft 5000* 

*21. A day’s quotation of selling rates in Calcutta on London 
is T. T. Is 6id and Demand Draft is Is 6rad. Allowing for 
a mailing period of 20 days, -calculate the rate of interest 
represented by the "spread” (difference) between the two rates. 

[Ans. 6i% 



SECTION FIFTEEN 

INDIAN INCOME TAX 

§ Income tax is a tax on income. It has no direct reference 
to a person's savings, his investment or oapital ; it is assessed 
on the income that these may earn. 

All incomes, other than capital inoome (e.g. insurance money, 
legacies, lottery money, etc.), are chargeable to the tax, whatever 
be their source and wherever they may have been eaihed. In 
the case of business firmB, taxable profits are ascertained on the 
principle that all expenses incurred for earning the income, and 
all losses actually borne by them in the normal course of business 
are chargeable to profits. 

A loss incurred by an assesses in a year under any head may 
be set off against income under any other head in that year. It 
may also be carried forward, up to the sixth year following, to be 
set off against income under that head only. 

Incomes of local bodies, charitable and religious institutions, 
etc. are exempted from the tax. Agricultural incomes are 
charged to a separate Agricultural Income Tax. 

§ The Schedule of Indian Income Tax recognizes two different 
groups of assessees : 

(i) an individual, an undivided Hindu Family, an association, 

a member of a registered firm, or an unregistered firm ; 
and 

(ii) a Joint Stock Company and a registered firm. 

There is a graduated scale of rates of Income and Super Tax 
applicable to the first group, and a fixed rate of 30 pies and three 
annas in the rupee as Income and Super Tax respectively on the 
taxable profit of a company, irrespective of its amount. There 
is at present also a surcharge on both Income and Super Tax 
as a War emergency measure. 

§ Income Tax and Super Tax are deduoted at source, before 
paying out salaries and dividing profits of unregistered firms, 

19 
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* at rates applying to such incomes only. On dividends of Com¬ 
panies, and interest on Government and other securities and 
debentures, and profits of registered firms Income Tax only 
is deducted at the rate of 30 pies in the rupee plus the surcharge. 
The Super Tax that is payable by a company does not form part 
of the dividend declared and is not deducted therefrom. No Super 
Tax is chargeable to registered firms ; although it has to be 
separately assessod in^the hands of the members. 

§ The heads of Chargeable Income for purposes of Income 
and Super Tax are : (i) Salaries ; (ii) Interest on Securities ; 
(iii) Income from Property ; (iv) Profits and Gains of Business, 
Profession or Vocation ; and (v) Income from other sources. 

Incomes under the several heads have to be shown by every 
assesses on the Annual Return. The object is to ascertain 
correctly the total chargeable “world” income and determine 
the correct amount of Incomo and Super Tax payable. Against 
the total sum thus payable is set off the actual amount of tax 
that may have been already recovered at source. If more has 
been recovered, the balanco is refunded to the assesses. No part 
of a partner’s share of the tax paid out of the profits of an 
unregistered firm, however, can be claimed as refund. 

§ Without going into the details of filling up a Return, the 
following points may be usefully noted : 

(i) Incomo from any assets transferred to his wife and 
minor children is to be treated as addition to a person’s income. 

(ii) Employer’s contribution to an assessee’s Provident 
Fund, and the interest accruing to the credit of an assessee’s 
Provident l£und account, perquisites in addition to salary, etc. are 
to be shown as his income under Salaries. 

(iii) The annual value of property, subject to certain 
deductions, or the rent received from such property, is to be 
shown under the head Property. 

* The Finanoe Act of 1945 makes a distinction between Earned and 
Unearned Income : and provides for exemption of i^th of the Earned Income 
(up to a limit of Ra 2000) from the inoidenoe of Inoome Tax only. The 
exemption will not apply to incomes of companies or in respect of property 
or interest on.fsonritics. This provision, however, could not bo taken account 
of in the following illustrations and examples. 
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In the case of an individual, the*annual value of any property 
owned and oocupied by hiife is to be shown at nbfc more than 10% 
of the total gross income. [That is, Hh of 'the gross income 
from all other sources.] * 

(iv) Interest on a Tax-free security should be shown sepa¬ 
rately under the head Interest on Securities. 

(v) The gross share of profit of a partner in an unregistered 
firm lias to be shown under the head profession, etc. The relative 
income tax should not be shown under the head Taxed at Source. 

(vi) Dividends received from companies free of tax have 
•to be “grossed”'* before inclusion under the head Other Sources. 

That is to say the corresponding gross income has to bo ascer- 

• 

•tained and entered in the Return, which should also show the 
tax deducted at source. 

§ The total gross income, which should include income derived 
from investments, etc. in other.parts of the world, is chargeable 
to Income and fiuper.Tax without deduction, in accordance with 
the rates shown in the Schedule. 

While no relief is admissible on the total world income in 
nospect of Super Tax, some relief is allowed by way of a rebate 
calculated at the average rate of income tax (with surcharge) on 
certain specified portions of the income and certain other specified 
expenses indicated below. 

The average rate of income tax is ascertained by dividing the 
.total income tax calculated on the gross Chargeable Income, by 
that Income. 

The calculation both of Income Tax and the average rate of 
income tax involves certain complications, and are best looked up 
from the Income Tax Tables published by the Government 
of India. 

The relief thus offered iB now adjusted, along with taxes 
deducted at source, with the tax payable by ah assessed. The 
amount of the relief is calculated on the total of the following 
•items :— 

* At tbe present rale of 30 pie» plus surcharge (24 pies), the “grossing 11 
may be effected by multiplying net receipt by lft. 
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(а) Interest on tax-free securities : 

(б) Income from an unregistered firm as share of profit; 

(c) Amount spent on provision for the assesses in his ol# 
age, or for the members of his family, in the shape oP 
insuranoe premiums and contributions to recognized 
Provident Funds, etc. 

The total amount under (c) shall not exceed Jth of the* 
assessed a total Chargeable Inoome or Rs 6000 (Rs 12000 in the 
case of a Hindu Undivided Family) whichever is less. No rebate 
is allowed for the assessment of Super Tax. 

§ The Schedule of Rates 6hows that the first Rs 1600 of the 
Chargeablo Income of an assesses of the first group is not 
chargeable to Income Tax, as the first Rs 25000 thereof is not 
chargeable to Super Tax. No tax is payable by a person with an 
income below Rs 2000 a year. There is also a marginal relief 
on incomes just above Rs 2000 by way of restricting the maxi¬ 
mum tax payable by an assessee to half the amount of the excess 
of his inoome over Rs 2000. 

§ A number of deductions are allowed off the gross income 
from property on the principle that reasonable expenses incurred 
solely for the purpose of earning the income reduces the available 
inoome. These are— 

(i) 5-th of the rateable value or rental for repairs ; 

(ii) interest on money borrowed to finance acquisition or 

maintenance of the property ; 

(iii) land revenue, ground rent, cost of fire insuranoe premium ; 

(iv) collection charges, not exceeding 6% of the value ; 

(v) proportionate allowances for vacancy. 

§ AdjugtnTents are necessary for ascertaining taxable profits 
from the Profit and Loss account in accordance with certain 
directions laid down in the Income Tax Manual. Capital ex¬ 
penses, provision for reserves, drawings, salaries, commission, etc. 
of partners, etc. which are ordinarily debited to the profit and losa 
and appropriation accounts are not allowed as a deduction from 
the taxable profit. Depreciation is allowed at certain specified 
rates, on the written down value basis. Losses carried over from* 
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fp&flt years are, however, admitted to be charged to profits with 
.certain restrictions. 


Schedule of Indian Income Tax 


Total gross 
income 

Rs 

te/Rol 

Max. Tax 
at the stage 

Rs as 

Surohai 

First 1500 

nil 

—— 


Next 3500 

9p 

164 1 

Gp 

" 5000 

15p 

554 11 

lOp 

- 5000 

24p 

1179 11 

18p 

Balance 

30p 

— 

24p 


The rate for Joint Stock Companies and registered firms is 

30p on taxable profit plus surcharge at 2as in the rupee. 

Note. No tax is payable on an income below Rs 2000. Tax on tho 
•margin may not exceed halt of the excess of the income over Re 2000. 

Super Tax 


Total gross 

Rate/Re 1 

Max. Tax 

Surohargp 

income 

Rs 

First 25000 

nil 

at tho bIhro 

Re 

Next 10000 

la 

625 

la 

" 20000 

2as 

3125 

2a8 

• 70000 

3aa 

16250 

2as 6p 

" 75000 

4as 

35000 

3as 

-> 150000 

5as 

81875 

Sas 

» 160000 

(ias 

141875 

3as 

Bnlanco 

7as 

— 

3ns Gp 


The rate for Joint Stock Companies is 3 anna . in the rupee 
on taxable profit. This is known as Corporation Tax. 

Note. Fractions of a rupee are ignored in writing down gross incomes ; 
and taxes are calculated correct to the nearest anna. 

Illustrations* 

1. A person pays Rs 207 8as a year in income tax. What is 
his income ? 

Maximum tax @ 9p in Re is Rs 164 la, the maximum tax 
at the next stage being Rs 554 lias. The balance of Rs 43 7as 
has therefore been calculated at the next higher rate 15p in the 
rupee. The corresponding amount — Rs 556. Total income 
- Rs 5556. 

* * No account has been taken of the surcharge, which is an emergency 
imposition. 
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2.. Calculate monthly income tax of a ‘person with a salary of 
Rs 200 p. m. and paying life insurance premium of Re 150 p. a. 




Rate 

Rs 

as 

Total income 

Rs 2400 




Tax on first 

1500 

nil 

— 


» n next 

900 

9p 

42 

3 

Total 

2400 


42 

3 


Average rate of income tax 

— 8’37 p in Be 1 

Relief: 

Ute Insce. 150 . 3'37p 2 10 

•4 W MM 4 • • • • ••••• • M MM »4M » 4 • •• 4 • • • •. 

Net annual tax ^ 39 9 

, Net monthly tax** Ra 3 Saw 

3, Calculate income tax payable by a person with an income 
of Rs 2020 who spends Rs 120 annually on life insurance. 

I This is a marginal case. 

Income tax payable-J(Rs 2020- Rs 2000) and -Rs 10 
Average rate - a hie - *95p 

Relief on Insurance (ot'95p on Iis 120 9as 

Net tax payable Rs 9 7as 

4. A person is in receipt of a salary of Rs 3000 p. m. and 

house allowance of Rs 500 p. in. He contributes Rs 5000 

annually to a Provident Fund and spends another Re 5000' 

annually on insurances on the life of his wife and himself. Make 

out a statement of income tax and super tax payable by him each* 
month. 


Inoomc 

Rs 

Rato 

I. Tax 




Rs 

as 

Salary 

42000 




First 

1500 

nil] 



Next 

3500 

9pl 



M 

9 

5000 

5000 

15p[ 

24pJ 

1179 

11 

. r> 

27000 

30p 

4218 

12 

Total 

42000 

5398 

7 


Average rate- ||~ “24'68p 


* * Any extra deducted lor proposes of approximation is provided for by 
a reduction in the amount deducted from the pay of the last month of the 
financial year, March. 
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Relief: ■« .»«*• 


— r 

Provident Fund 6000 


•• % 


Life Insurance 5000 




Max. statutory limit 6000 

24'68p 

771 

3 

Net Income Tax p. a. 


4627 

4 

Ditto p. m. 


Rs *85 

10 as 

Total Income 

Rate 

‘' Super Tax 

First Rs 25000 

nil 


— 

Next 10000 

la 

* 625 

a 

- 7000 

• «• ■ • • • • • • • • •• • • • • 

2ft 

875 

••• • • • •• — ■— i * 

a 

• • mmW 

Total 42000 


1500 

0 

Super Tax p. m. 


Rs 125 

0 

Monthly Income 


Rs 3500 

ft... 


Deduct I. Tax Rs 385 lOas 

Super Tax 125 510 10a« 

P — . . •• . # •* *•- •• • • • 

Net payable each month Rs 2989 6as 

5. A person’s income is made up as follows : 

Salaries ...Rs 4800 Property.Rs 840 

Interest on Securities... 1200 Miscellaneous .. 520 

Interest on Tax Free * 600 (including interest 

allowed by bank) 


Make out a statement of his total income and income tax, if 


he resides in the house owned by 

him, and 

pays 

lifo insurance 

premiums of Rs 2000 a year. 


a 


Sources of Income (irosa Income 

I. 

Tax deducted at 




Bcurco 


Rs 

Rate 

Amount 

Salaries 

4800 


Its 154 lias 

Interest on Securities 

1200 

30p 

* 187 8 

Interest on Tax-free Securities 
Property ...Rs 840 

600 

nil 

nil 

Unt i-fch for repairs... 140 

700 

w 

n 

Other Sources 

520 

•• • •• 

n 

» 

Total gross income 

7820 

Total Rs 342 Saa 
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Income Tax payable Rs 384 6as 

Average rate of tax 9 44p in Re 1 
Belief : 

Interest on Tax Free Securities 600 
L. Insoe. Prem...Rs 2000. 

Maximum statutory allowance of 
J-th of total gross income 1303 

Total 1903 

Belief @ 9‘44p in Re 1 Rs 93 9as 

Income Tax payable Rs 290 13as 
Refund claimed Rs 51 6as 

6. Calculate income Tax payable by a Hindu Undivided 
Family from the following data : 



Rs 


Rs 

Salaries 

6400 

Premiums on insurance 


Interest k Dividends 

3200 

of lives of members 

4400 

Professional Earnings 15800 

Interest on mortgage of 


House Property 

5300 

residential property 

500 

(residential) 


Interest on mortgage of 


Properties 

8400 

other properties 

2400 



Rent collection charges 

560 


Statement 

Sources of Income L Tax 

deducted at source 
Rate Amount 
pies Rs as 

Rs 6400 273 7 

15800 - 

3200 30 500 — 

Ra 8400 
1400 
2400 
504 


Salaries 

Professional Earnings 
Interest & Dividends 
Properties 
less i-th for repairs 
Intt. orj mortgage 
Collection charges @ 6% 
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Tax at source 

Property (residential) Rs 5300 

/e*s 4-th for repairs ... 883 

Intt. on mortgage ... 500 

Rs 3917 

Maximum statutory limit of 

iVth of total gross income 3277 —_ 

Total gross income Rs 32773 Total Ra 773 7aa 

Inoome tax payable 3954 12 

Average rate of Tax... 23*172 in Re 1 

Relief : 

Life Insurance Premium 4400 

@ 23‘172 in Re 1 531 0 

Ilalanco of I. Tax. payable Rs 2650 5 

7. A person drawing Rs 1550 a month has investments 
fetching Rs 8800 a year net and owns house property of annual 
value Rs 4120. He pays life insurance premia of R 9 4000 a year 
and contributes towards & recognised provident fund Rs 3480 a 
year. He also pays interest of Rs 2000 a year on a mortgage 
of the property, fire insurance premium of Rs 5 1 3 a year and 
collection charges amounting to Rs 400 a year. Make out a 
statement of income tax and super tax payable by him. 

(i) From his salary of Ks 18600 is deducted income tax as 
below : 

Tax on First Rs 15000-Rs 1179 lias 

” * Next_3600* Rs 562 8 

- * Rs 18600-Rs 1742 3as 

(ii) On the income from investments tax is deducted at source 
@ 30p on Rs 8800. 

@ 24p ... Rs 1100 

@ J5p _275 

@ 30p Rs 1375 
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(iii) The taxable value of property is obtained as below : 

Gross value ... Rs 4120 
Less J-th for Repairs 687 

Interest on Mortgage 2000 
Fire premium 513 

Collection charges 
(<*, 6% (limit) 247 

Rs 673 

Rate S. Tax 

(iv) Total gross income Rs 28073 

Super Tax on first 25000 nil - 

* * noxfc 3073 la Rs 192 la 

(v) Relief on Rs 4679 

@ 24p Rs 584 lias 

(ft 3p 73 l 9P 

Rs 657 15as 9p 
Less @ 05p 1 3as 4p 


Rs 656 12as to nearest anna. 
Income Tax Statement 


Source of Incoino 

Rate 

I. Tax 

Rate 

Super Tax 


Rs 

or 

Stage 

Rr 

as 

or 

Stage 

Rx as 

Salary 

18600 

30p 

1742 

3 

~ 

— 

Property 

673 

— 

— 


— 

—— 

Investment 

8800 

30p 

_ 1375 

_0_ 



Total Gr. Income 28073 


3117 

3 



Income Tax payable 

30p 

3941 

2 

la 

192 1 


Average rate of I. Tax 
- - 26'95p 

lieliej : 

L. Insce. *Rs 4000 
P. Fund » 3 480 
Limit -}th of 

Gr. Incom e 467 9 26 95_ 656 12 _ 

Net Tax payable Rs 3284 6 Rs 192 la 

Tax r ecovere d__3117 3 _ 

Balance payable Rs 359 4as 
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Examples** 36 

1. A physician earns Rs 10000 a year from his praotice, and 
has investments fetching a gross income of Rs 1600 a year. 
Calculate the income tax he is required to pay. [.Ins. Rs 742 Sas 

2. The income of a person is made up as follows : property 
Rs 13000, dividend at 10 per cent on Rs 50000 shares, interest on 
6 per cent Treasury Bonds of Rs 25000. He pays life insurance 
premiums of Rs 1500 a year. Calculate his not income after 
paying income tax and premium. [Arts. 17'llp ; Rs 16589 7as 

3. A person, drawing a salary of Rs 625 a month, owns a 

house of annual value Rs 1200 in which ho resides. lie subscribes 
Rs 20 per mensem to a Family Pension Fund, and pays 
Rs 300 annually towards cost of life insurance. Calculate his 
net income after payment of the Fund subscription, insurance 
premium and income tax. [Ans. 9*78p ; Rs 6563 la 

4. The income of a person is Rs 6000 a year. Ho spends 

Rs 500 a year on life insurance, and subscribes Rs 35 per month 
to a Provident Fund and lts 25 per month to a recognized Family 
Pension Fund. What will be his net income after making these 
payments including income tax ? [4 ns. 7’75p ; Rs 4578 3as 

5. A lawyer has an income of Rs 20000 per annum from the 
bar, and holds investments fetching an income of IN 2000 a year, 
and owns house properties, all let out, of gross annual value 
Rs 2250. He has insured his life for Rs 75000 at Rs 41 8as per 
thousand. Calculate the income tax he is required to pay. 

[Ans. 20'64p ; Rs 2231 13as 

6 . A person owns city properties of a gross annual value of 
Rs 20000, which is mortgaged for Rs 50000 at 12% p. a. Calculate 
the income tax he is required to pay, if he has uq. other source of 
income, $nd if he spends Rs 4000 per annum on life insurance. 

[Ans. l]’48p; Rs 531 12as 

7. A widow holds Rs 40000 Government stock bearing 
interest at 6% p. a. If she has no other source of income, 

* • The average rate of income tax it also shown in the answers. The 
answers do not take aocount of any surcharge or relief from Earned Income. 
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calculate the amount she can claim as refund from the inoome 
tax authorities. [Arts. Rs 332 13as 

*8. A sum of Rs 12 7as is deducted from the monthly salary 
of a person as income tax. If he gets an increment of Rs 50 
per mensem, determine the net value of the increment to 
him. [/Ins. Rs 46 15as per mensem 

*9. A levy of 25 per cent surcharge on income tax means a 
difference of Rs 125 annually in a person’s net income. Find the 
gross inoome. \Ans. 9300 

*10. A partnor in an unregistered partnership firm received 
Rs 6161 2as 6p in a year taxed at source as his half share of the 
profits. Ho holds the following investments : 10 shares of 
lie 1000 each which paid a dividend of 25 p.c., 5 shares of Rs 250 
each which paid no dividend during the year. He has insured 
his life for Rs 40000 for which he pays Rs 1000 annually in 
premium. Make out a statement of his case for assessment of 
income tax. fins. 10'24p ; I. T. Rs 434 8as 

11. A person drawing a salary of lts 240 a month has an 
income from investments in R 9 50000 shares paying a dividend of 
10 per cent. Income tax is deducted at the usual rates from his 
salary and the dividends. Ascertain the amount he may claim 
from tho income tax authorities as refund. ns. Rs 456 Has 

v t2. A person lias, in addition to his income of R 9 500 per 
mensem as salary, house property of a gross rateable value of 
Rs 20000. He pays an insurance premium of Rs 1000 a year, 
and subscribes Rs 25 a month to a recognised Family Pension 
Fund. Find the income tax he shall have to pay, if at all, direct 
to the income tax authorities in addition to what has already 
been deducted at source. [dns. Rs 1999 2as 

*18. The gross rateable value of a person’s house properties 
is Rs 24000. Allowances are admitted in respect of fire insurance 
premium of Rs 500. and collection charge up to 6% of the total 
annual value and ground rent Rs 860. The property is mort¬ 
gaged for Rs 100000 at 9% p. a. If the proprietor has no other 
source of inoome, find bow much of his claim of Rs 2000 for 
relief in respect of insurance premium can be admitted. 
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Determine the income tax paid, and his net inoome after meeting, 
the foregoing expenses including inoome tax. 

[Ans. Rs 1367 ; Rs 345 ; Rs 9855* 
*14. A person drawing a salary of Rs 125 per mensem is left 
by a rich relation Rs 75000 Treasury Bonds (64 per cent), and 
a house, in which ho lives, of an annual value of Rs 2500. 
Ascertain the amount he has further to pay to the inoome tax 
authorities, if at all. [j4ns. Rofund lls 434 16as 

'15. The incomo of an undivided Hindu family is made up as 
follows : salary of one member Rs 900 per mensem, 10 p. c. 
dividend on Rs 20000 Preference Stock, 4 p. c. interest on 
Rs 50000 Government Stock, 5% Tax-free Rs 20000 Government 
stock. The house occupied by the family is owned by it, but is 
mortgaged for Rs 9000 at 12 per cent p. a. Life insurance 
premium on the life of a member amounts to Rs 800 a year. If 
the gross rateable value of the house be Rs 1200, calculate 
the net income of the family per mensem, after meeting the 
interest on the mortgage, the premium and the income tax. 
Determine whether auy portion of the income tax deducted at 
the sources may be claimed as refund. 

[Aiis. 15'85p ; Rs 1063 lias ; Rs 123 lOas 
16. An unregistered iirm of umbrella manufacturers starts 
with an opening stock of Rs 6000. It makes purchases during 
the year of the value of Rs 15000 and effects sales of the total 
value of Rs 25000, and closes with a stock of Rs 5000. The 
following actual expenses are allowed : manufacturing wages 
Rs 2300, rent, rates and taxes Rs 1200, salarios and wages 
Rs 1800, miscellaneous charges including advertisements etc. 
Rs 500i Find the taxable income of the business and the income 
tax paid. [Ans. Rs 3200 ; Rs 79 Has- 

Excess Profits Tax <E. P. T.). This is a tax imposed for. 
the present during the pendency of the War (1939—). The 
object is to augment public revenues by claiming a portion of the 
abnormal profits that may be earned under war conditions. 

The rate is at present 87 J% of the excess of the profit over a 
pre-determined standard profit ascertained over a standard period . 
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Tlio standard period may be selected by the' assessed from 
amongst the following with a view to claiming the largest 
normal profit that will not be touched hy the E. P. T. This is 
also the standard profit, except in those case» to which the 
statutory percentages are applicable. 

For Bminews 

in existence before April 193(i : formed after March 31, l DM ; 

Profit for 11)36-37 or 11)37-88 or Profit at statutory percentages 
average of profits during 1936- ; on average capital. 

1940. 

The profit is ascertained subject to certain adjustments, 
including one on*the basis of statutory-percentages on increase or 
decrease of capital. 

For now businesses the standard profit is taken to he equal in 
amount to 83» p. a. in the caso of companies, and 10% p. a. in 
other cases, on the uverago capital invested. ( Statutrrri / pnccntaqes) 

The tax is to ho lovied on all excess profits earned after 
1st September 1939, not below Rs 30000 a year (or a rateable 
portion thereof, if the chargeablo accounting period is greater 
or loss than a yoar). The tax is not payable on any incomewhich 
is not chargeable to income tax, and the profit for the purposes 
of tho tax is assessed as for income tax. The amount of excess 
profits tax payable, however, is allowed to be charged to taxable 

profita, before the assessment of Income Tax. 

% 

A Board of Referees is empowered to allow a standard profit 
in excess of that obtained under tho rules, if the* are satisfied 
that the ascertained standard profit is unduly low, subject 
to the restriction that in no case shall such increased standard 
profit exceed amount sufficient to pay a dividend of 6% p. a. 
on the ordinary capital of a company, after meeting its obligations 
to preference shareholders etc. at stipulated rates. 

A deficiency of profit in any chargeable accounting period, 
may bo carried over to the next subsequent chargeable account¬ 
ing period, and relief shall be granted therefor in accordance with 

% 

certain rules. 
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TYPES. AVERAGES AND STATISTICS 


An arithmetical average or mean of a number of similar 
quantities is obtained by dividing the total of such quantities by 
the number of items. The average ordinarily serves the following 
purposes : 

(i) It gives a representative idea of the data which vary in 
value. 


(ii) It thus givos a usoful moans of comparison of similar 

groups of data. 

(iii) The average of a long sorios shows its normal valuo, and 

in simple cases, the chances are even that the excess 
or defect of a random item from the avorage valuo 
is balanced by defect or excess of equal or nearly 
equal values amongst the remaining items. 

(iv) It is au arithmetical dovice summarising the total 

value of the quantities which can be directly 
obtained, if necessary, by multiplying the average 
by the number of items. 


§ An easy method of calculating averages of numbers fairly 
distributed, is illustrated below : 


0 

l)sffce. from a 
trial number 
(50. ur) 

Noa. 

+ 

49‘7 

3 

51‘3 

13 

508 

"8 

52‘6 

26 

48'8 

1U 

51*9 

19 

52‘3 

2V 

489 

" i-i 

Totals 

89 2'6 


+ ive diffco 81) 

— ive * 2*6 

Balance 6*3 

No. of items — 8 

Diffce. of average 

-6*3 + 8-*7875 
Average-50*7875. 



304 


COMMERCIAL MATHEMATICS 


This mefchod will hold good whatever be the trial average 
chosen. If the balance of the difference be-ive, the difference 
of the average from the trial number will also be negative, and 
should be subtraeted therefrom to obtain the oorrect average. 

N. B. Cancellation of equal items in the two columns wUl simplify 
calculation. 

§ Weighted Arithmetic Average. An arithmetic average 
does not always give a clear idea of the type of a group of observ¬ 
ations. For example, if the wages in a factory are on three 
different scales—10as, 14&s, Be 1 4as per diem, the average of 
these, llias p. d., gives very little idea of the daily expenses on 
account of wages. An average obtained with the help of the 
following further data gives a very much more reliable measure : 

100 men paid ® Re 1 4as per diem 
300 » * « 14as » » 

400 * * • 10&9 * * 

AvnrpPA 1* 20+ 3* 14+ 4x10 

- 12 }as . 

The multipliers 1, 3 and 4 in the numerator are repeated in 
the denominator and are proportional to the actual number who 
are paid at theBe rates, and are known as weights. The average 
thus obtained is known as a weighted average. 

It frequently happens that in estimating the value of a type, 
the population against each group is not possible of accurate 
determination. In suoh cases the experience of the computer 
about the relative population of the different groups helps Him to 
give weights thereto on guess. The result thus obtained has 
a much greater value than that of a simple arithmetic average 
obtained from observed values, 

Representing a type by m„ and the relative weight by (tv, the 

weighted average would be“ The values of w are 

usually estimated from random samples ; and it may be noted 
that although the weights might differ in value according to 
different estimates, the value of the weighted average is not 
materially affected so long as the number of observed types ie 
fairly repregtatative. 
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Examples 37 

1. Obtain the average of tbe following numbers : 

(i) 84, 86, 88, 85, 85, 86, 83, 88. [Axis. 85626 

(ii) 118,119,118,117,116,114,121, 120, 120. [4m 118‘i 

(iii) 4365, 4103, 4415, 4386, 4410, 4390. Una. 4345 app. 

2. Find the average number of 3-in. bolts used in a workshop 
per diem during the week from the following data : 



No. issued. 

No. wanted. No. returned 

Monday 

543 


7 

16 

Tuesday 

568 


3 

14 

Wednesday 

672 


9 

20 

Thursday 

592 


8 

16 

Friday 

584 


6 

15 

Saturday 

248 


2 

4 

2. Complete the following Table : 

Average Price* of Securities 

[.4 ns. 61 

34% Stock 

Ind.Iron 

Howrah 

Imp. Bank 


Jan. 93ft 

34ft 

66 J 

1460 


Feb. 93ft 

335 

584 

1484 


March 931 

321 

64J 

1440 


April 93ft 

331 

651 

1480 


May 931 

331 

554 

1500 


June 9311 

331 

521 

1490 


July 94 

344 

541 

1522 


Aug. 9311 

34i 

54| 

1510 


Sept. 94ft 

341 

56 

1520 


Oct. 941 

341 

551 

1505 


Nov. 94ft 

341 

55! 

1498 


Dec. 94 

34 

551 

1486 



Average 


20 


[Ant. 931 ; 831 ; 55f ; 1491 
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4. Three parsons watched a crowd for obtaining an idea of 
the average age of persons, attaching different weights at their 
discretion. Faid the average on the basis of each set of obser¬ 
vations and prove that they all lead to very similar conclusions. 


Age-group 

Set No. 1.1 

weights 

| 

la a » • • • 1 

Set No. 2 
weights 

i*— • • mm 

10-20 

, ! 

10 

20-80 | 

10 j 

32 

30-40 | 

5 

24 

40-50 

2 

6 

50-G0 

1 

5 


Age-group 

Set No. 3 

weights 

1 

■a. . • • a aa ■. wav 

15-25 

i * 2 

25-35 

3 

35-45 i 

2 

45-55 j 

1 

1 


[Ans. 30 ; 30 ; 32 

Note. The last group was obviously too small to be representative. Take 
the average ago of an age-group at its mid-value. 

6 . The Engine Room consumed tfce following quantities of 
Crude oil at prices noted. 


1944 

(Quantity 

price p. gall. 

March 3 

8 gall. 

13as 6p 


6 gall. 

Has 7p 

March 4 

5 gall. 

Has 7p 


10 gall. 

15as 2p 

March 5 

2 gall. 

15as 2p 


12 gall. 

15as lip 

March 6 

16 gall. 

15as 7p 

March 7 

3 gall. 

15as 7p 


17 gall. 

15as 5p 

March 8 

6 gall. 

15&s 5p 


13 gall. 

Has lOp 


Find the average daily consumption and the weighted average 
cost per gtflon for the week. ' [Ant. 16J gall. ; Idas lp 
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6 . The costs of production of grey shirtings in a group 
of Mills are as follows :— 


Mill 

Production 

Total Cost 

A 

38,763 yds 

Rs 17,576 

B 

94,318 yds 

Rs 41,318 

C 

31,614 yds 

Rs 15,612 

I) 

62.316 yds 

Rs 29,312 

E 

1,19,625 yds 

Rs 51,418 

F 

87,248 yds 

Rs 42,525 

G 

75,618 yds 

Rs 36,621 


Find the average cost per yard for each of the mills and the 
average cost for the group of Mills. Answer to the nearest 
hundredth of an anna. W- & Ui0 Logarithms.] 

7. The weight of a body calculated as the average of seven 
different experiments is 53*735 grammes. The average of the first 
three experiments is 54*005 grammes. The fourth was greater than 
the fifth by *004 grammes, while the average of the sixth and seventh 
was *010 grammes less than the average of the first three. Find 
the weight of the body as obtained by the fourth experiment. 

—P. S. C. [ins. 53*072 gm 

8. Twelve per cent of the men in one regiment, <*!3% of the 
men in a second regiment and 21% of the men in the two 
regiments taken together are less than 23 years old ; also the 
aecond regiment contains 600 men. How many men are there 
in the first regiment ? Test the accuracy of your result. 

—P. S. C. [Ana. 800 men 

9. During the year 1932 the bank rate was as follows :— 
6% for 1 week ; 5% for 1 week ; 4|% for 1 week ; 4% for 17 weeks 
3i% for 3 weeks ; 3% for 5 weeks ; 'and 4% for 24 weeks. What 
was the average rate during the year ? —I. Com. [ins. 4% app. 

10. The average dividend paid during 8 years by a company 

is 3*8125%. The dividends paid for the first 7 years were 34, 3J, 
34, 4, 44 and 4 per cent respcefcively. What was the dividend for 
the eighth year ? —I. Com. [ins. 34% 

11. A trading concern in the first year made a profit of 
Rs 1875 on a turnover of Rs 23500 and in the second year a loss 
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of Be 710 wag sustained on a turnover of Bs 22360 ; while it> 
the third year a profit of Be 935 was made on a turnover of 
Be 24140. What was the average profit per cent on the 3 yeers’ 
turnover ? —I. Com. [ins. 3% 

12. A person receives in April £31 17s 6d and every 
following month he receives £1 5s less than the previous month. 
Find out what he will receive for March and by how much per 
cent they fall short of the average monthly reoeipte for the 
year. —I. Com. [An*. £18 9s 6d ; 274% 

§ Statistics. An array of figures relating to a particular 
subject is known as statistics. The statistics of the imports into 
a country during a certain period, for example, may contain 
figures during the twelve months of the. year for each year 
showing the value, or the quantity of particular classes of goods, 
and would show to the trained person the increase or diminution' 
in the value or the quantity of the imports, the directions of Bueh 
movement, the particular class of commodities in greatest demand 
etc., and would suggest to him comparison with similar sets of 
figures for other years or of other countries, and help him in 
various ways in assessing the position of trade and industry in 
the land. 

Statistics may relate to any subject which is capable of 
quantitative measurement—the birth-rate, the bank-rate, the 
movement of exchanges, cost of production figures and various 
other things. It is useful to train oneself in looking at such 
statistio8 so that they may zptdk to the reader. The following 
illustrations are meant for practioe in reading the language of 
figures ; scientific methods of statistical investigation are beyond 
the scope gf the present volume. 

A common method for comparison of similar sets of figures is 
that of averages. While it iB hardly manageable to oompare the 
monthly or the weekly figures of exports of jute from* Calcutta, 
say, with similar figures of another year, monthly, weekly or 
annual average figures tell their own stories. 

The trend of movement of sets of figures is also studied in. 
terms of pgroentages. An effqpkwre method of visualising these* 
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movements and studying the figures, otherwise, is by graphioal 
methods, some easy varieties of whioh will be disouBsed in a 
subsequent Section. 

Calculations of percentages etc. are usually made oorreot to 
the nearest integer, or to the nearest tenth in some cases, in 
obtaining which contracted methods have to be systematically 
used. 

§ Index Numbers. A commonly used methdd of comparing 
data in regard to a group of values of the same subject is by 
reference to a set of proportional numbers in reference to a 
particular value in the group regarded as proportional to 100. 
These numbers are called Index Numbers. The illustrations 
given in the following examples will show with what ease the 
course of movement of the values may be studied with the help 
of Index Numbers. 

Examples 38 

1. Study the data given below :— 


Paint Shipments 
'000 gallons 


Year 

Jan. 

Feb. 

March Apr. May 

June July 

Aug. 

Sep. 

Oot. 

Nov, 

Deo. 

1 i9w 

358 j 

362 

370 

' 

378 

[ 

; 390 

1 

401 

398 j 

380 

384 




I 1941 [ 413 

418 ; 

416 

421 

; ; 

420 

417 i 

403 

406 

405 

412 


I 1942 

601 

515 

582 

529 

524 

527 

525 

547 | 

a 

538 

526 

518 

622 

1 1943 

512 j 

107 , 

505 

516 

529 

619 

531 i 

• 

518 j 

514 

612 


518 

i 

1944 j 518 ! 

522 j 

1 

526 

530 

536 

540 

542 

646 

545 

543 


550 

1945 j 552 

i 

560 ! 

| ! 

564 

560 

564 

568 

568 

572 

576 


572 j 

576 


(i) What is the average shipment during the period in 
each of the months January to December ? 

(it) What is the average monthly shipment during the 
year for each of the 5 years ? 

(iii) Do the figures for each month show steady improve¬ 
ment in the exports ? 
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(iv) Is the same rate maintained, month by month, 

during the quinquennium ? 

(v) Is there a noticeable fluctuation in the shipments 

from month to month ? 

(vi) In what months are the shipments usually large ? 

2. Fill up the blanks in the following, where necessary : and 
make any observations that are justified by the figures. 

A. * The Indian Dank Date 


(Seasonal Averages) 


Season 

1921 

1922 

1923 

! 1924 
! 8*05 

1925 

1926 

! 1927 

! 1928 

Jan-June 

G-04 

7*13 

7*42 

6*58 

5*65 

1 651 

i 6 94 

July-Dee. 

5*11 

4*51 

1 

1 

450 

0 

! 6-92 

4*70 

4 70 

' 4*96 

• 

i 5*46 

1 

Seaton 

f 

1929 

• • • • 1 

1930 

1931 

' 1932 

1933 

1934 

1 1935 

• 

1936 

Jan-June 

6*88 

051 

6*74 

• 602 

3-63 

3*60 

: 3*50 

300 

July-Dec. 

6*79 

6*28 

1 7*35 

: 4 03 

350 

360 

’• 8*42 

300 


B. Structure of Indian Export Trade 

(Percentages) 



l 

1 1 

||1 

! I 

1 ** 



1 

n 

9 

J3 

i $ 

'« : 

a « i- k i 


M 

1 

s + 

! 1 

1 o 

1 

i-il 

**• 

_i.il 


3 

9 

X 


•§.s ! £ § : 

M * a , 

< o.t; | 

A 

3 

o 

H 

1928-9 

20*20 

17-24 

4 

8*06 | 9*80 

• 

10*21 ' 8 97 

| 

■ 

2*70 

282 

) 

2-90 ! 17*10 

r 

r 

100 

1929-30 

21*11 

1671 

I j 

8*37 8*74 

1 

• • 

11*19 852 

• 

I ! - 

333 

2-63 

! i ! 

2*57 . 16*83: 

i 

t 

* 

1930-1. 

2119 

1446 

i 

i 

i 10*68 ; 5-84 

1 » 

1 

13*65 j 810 

§ 

3-60 5 2*90 

1 

I j 

2-48 j 17*20, 

t 


1931-2: 

15*26 

14-06 

1 

1 12-47 | 7*18 

, 

• 

13*07 1 9 36 

• 

■ 

3-51 

i 

8*43 i 

• i 

1 

2 34 119 8 2 ; 

i i 

1 

1932-8 

• 

1563 

16*40 

* 

i 12 96 | 7*35 

i | 

j 

12*14 j 8 64 

{ i 

r * 

3-54(3-60; 

1 

\ 

2 09 ! 17 *75 | 

• 

• • 

• 

; i 





i 

1 


■ 

1933-4j 

18*44 

1460 

j 13*561 747 

■ 

8 03 ; 9-33 

t 

• 

375 

3*611 

2-911 18-30! 

r 

i : 

4 

2 07 1 17-73 

| 


1984-5 

2915 

14-20 

1 13-92; 7*19, 

< 

7-83 : 6-97 

• 

i ; 

3*91 

1 

3*63 j 

1 

1936-6 

21*47 . 

1 

• 

1463 

12-35 854 

• i 

i 

7-78! 6-48- 

1 

4*82: 

1 

3-61 

9 

2 57 117-95 i 
* 

,00 
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C. Sale of Textiles in a District Town 



» Average ! 
1919-44 

I 

Average i 
1924-29 j 

Average 
1929 84 | 

1935 

. ^ * •* w 


! 

: Rs 

Rs '! 

¥* 

Rs 

Indian made 

1 318 614 

1 

1 

1 093 105 J 

1 202 638 

1 311 612 

British 11 

• i 

j 1 295 103 

| 

J .406 708 : 

61G 213 ! 

209 301 

189 114 

Japanese M 

711 305 j 

1 311 306 

1 412 618 


What observations would you offer on the steady displacement 
of British goods from the market ? 


D. Imports of Soap into British India during November 



1 

1 

1934 . % Total 

1 

1935 

■i 

1 

i 

j % Total 

1 

i 

1936 

i 

\ 

% Total 


1 

% 

i 

Ks . 

• 

• 

Rs 

1 • • « • 

1 

• • 

1 

IU 


Household 

285 037 i | 

24 019 


14 999 


Toilet I 

» 

1 • i 

226 898 , 

244 159 

* 

• 

1 

1 

160 969 

i 

Others 

l 

14 379 j 

■ 

13 824 

j 

t 

11 219 

. 

; 

• B 


. | 


1 

Total ! 

_ i 

i 

526 314 ! 

• i 

• 

• 

• 

■ 

• 

281 502 

^ 1 

• 

r 

: i 

% 

• 

187 187 

> 

j 

! 

Share U. K. J 

{ 

1 

• 

B 

• • 

*46 788 ! 1 

1 

• 

1 

212 258 

i 

• 

% 

1 

121 836 


1 i 

» 

Other countries • 

% 

V 

, i 

60 526 j 

69 244 j 


65 851 



Also make observations on the movement of the different 
values by means of Index Numbers based on total of November 
1934 - 100 . 
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E. Index numbers of wholesale Prices in Tokyo . (October 1900-100) 



Year 

General 
i Average 

Bice 

Raw Silk 

Coal 


January 

1986 

192 

249 

104 

i 

CD 

3 

February • 

1936 

j 191 

251 

95 

288 

March 

1930 

I 191 

258 

92 

288 

April 

1936 j 

r 

192 

257 

91 | 

288 

May 

1936 

192 

262 

86 

1 

288 

Juno 

1936 

194 ' 

271 

84 

288 

July 

1986 

197 i 

209 

90 * 

1 

288 

August 

1936 

201 

275 

94 j 

288 

September « 

1936 

20 L 

270 

90 

1 

289 

October 

1936 

y 

200 

250 

94 

290 

Ootober 

1033 | 

194 , 

266 

113 ; 

288 | 


Exports from Calcutta 


Year 


1915- 16 

1916- 17 

1917- 18 

1918- 19 

1919- 20 

1990- 21 
1921-22 
1929-93 
1929-24 

1924- 95 

1925- 26 

1926- 27 

1927- 23 

1928- 29 

1929- 30 

1930- 31 

1991- 82 
1939-33 

1933- 34 

1934- 8* 


i 

Row Jute 
’000 tons 

Index 
Nuraber 
( 100 -av. 
of-1915-20) 

.] 

999 i 



_ Index „ . Index 

°“ nu y Number Hew an* Nuraber 

.®S£ I (100-av. m,11 j on (100-av. 

minions | . tQiR yards. 


378 

398 



724 

835 

758 

588 

343 


192 

213 

190 

103 

275 

353 




587 


748 

752 




2 


068 
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Investment of Indian Insurance Companies . 


Particulars 

1929 ! 

1932 

1985 

1937 

Mortgages 

8*60 

3*59 1 

| 

401 1 

8*8 

Policy Loans 

7*16 

9*81 ( 

8*84 

0*6 

Loans on Stocks A Shares 

1 75 

112 

060 

0*3 

Indian Oovt. Securities 

5204 

52*08 

50 54 

508 

Municipal and Port Trust 1 

14 ‘ 4 G 

13*67 

1025 

9*4 

Debentures 

Shares of Indian Companies. 

3*29 

I 

4*12 

612 

7*4 

Land and Buildings 

500 

4*91 

5-20 

5*9 

Deposits, Cash Ac. 

3*80 

248 

4*56 

4*0 

Capital Exponaos 

0*45 

0*51 

! 0*47 

i 

— 

Miscellaneous 

589 

6*47 

i 7*55 

SO 

Foreign Securities 

2‘48 

! 1*47 

1 

1*31 

1*1 

Total 

100 

100 

i 

100 

100 


3. Express the following items of expenditure in 1932 as per¬ 
centages on the total cost, and compare their growth by index 
numbers, taking 1927 as the base period. 

000's omitted 



1927 

1928 

1929 

1980 

1931 

1932 

0 

ibiw ^ ess v a • • ^ ^ ^ 

Rr 

Rs 

Rs 

R« 

Rs 

Rs 

Direct charges : 



• 

* 


* 


Eaw Materials 







(incldg. carriage) 184 

213 

212 

227 

206 

180 

Labour 

94 

96 

93 

92 

89 

88 

Electricity 

Miscellaneous 

134 

140 

142 

146 

138 

129 

charges 

53 

68 

56 

60 

61 

69 

Indirect charges : 







Management exps. 
Depreciation of 

46 

48 

53 

58 

58 

56 

plant etc. 

64 

68 

68 

70 

70 

69 

Other charges 

35 

38 

39 

41 

40 

37 
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4 . The following figures show the way sales have moved 
during the last five years with increase in the cost of advertise¬ 
ments, and corresponding costs of distribution. 


Fill up the blank spaces, and make your observations. 



1 

Sales 

Advt. 

% Sales 

1 \ 

! Distribution! 

cost i % Sales 

Rh 

1 

4 


000 's omitted 
Rs 

R» 

1 

I 

1932 

53 

• 

' 2 112 I 


8 115 1 

1933 

G8 

i 

4 028 


12 513 | 

| 

1934 

| 94 j 

! 115 

8 015 


1G 218 j 

1985 

11 320 


18 330 i 

1936 ! 

! 

—■— ■ ■ ■ # • 

120 j 

r 

| 

14 525 


19 824 \ 

• 

• 

• 

Totals 

... 


1 

i 

1 

! - — 

fr 

_ 

1 

1 

Averages 


1 

1 

1 

1 

t 

| 

1 

i 


5. Study the following analysis of costs of manufacture in a 
Soap factory. 

A nalysis of Production 


Units Produced 
(thousands) 

Raw Materials 
(unifcB) 

Labour 

(Thousand Rs) 

Fuel &c. 

(tons) 

Supervision 

(B») 

Other Charges 

(R»i 


1930 | 1931 


3456 

* „ 

3865 

1 

f 

: 8601 i 

1 

•1 

i 

8912 

i 

1 

1 

5257 

« 

• 

1 

5908 

1 

*. 2083 

2513 

i 

j 15180 : 

1 ! 

17302 

I 

i 18231 

I 

21514 


1932 ! 1933 

i' r v 

' 4418' ! 4904 

! ; 

% 

i 

9953 ! 10057 

• i 

i 

• 6423 j 7136 

f 

i < 

! | 

; 2836 ! 3206 

• % 

i 

4 

' 21005 ! 28182 

' I 

8 I 

| 

; 25338 j 25816 

I 


1934 

i 

3935 

6434 

; 5838 

i 

* 


! 13532 

14156 

. 8316 

90031 

i 

: 3708 

4335 

I 

( 24103 

' 

24212 

! i 

: 26206 ] 

26413 
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Make observations on the following points : 

(i) The rate of growth of production. 

(ii) The changes in the ratio of the use of raw materials to 

the number of units produced. Do the figures suggest 
a reduction in wastage with growth in production ? 
Is this reduction steady throughout the period ? 

(iii) How does the cost of labour increase with production ? 

(iv) Does the cost of fuel bear a definite proportion to the 

volume of production ? 

(v) Do the changes in the cost of supervision agree with 
your ideas about economies resulting on large scale 

production ? 

(vi) Do you notice any definite relationship between any of 
the other items and other charges ? 


6. Study the following analysis of the cost of living figures for 
an average working class family at Ahmedabad. 


Annual 
Income in 

1 

Yearly 
consump¬ 
tion ex- 
! penditure 

1 

Percentage of consumption expenditure on 

* • • m 

Rupee* 

i 

Food 

■ 

Rent 

Furni 

turo 

-i Fuel A 1 *n * , 

: light, ToU1 

Cloth* 

ing 

MisocIlA 1 
neous 1 


J<8. As. 

> 


i 

» 

• 

1 

■ 

• ft 

• 

Less than 240 

249 6 

49.2 

13.6 

i 

0.G 

8.4 . 22.G 

10.2 

1H.0 

240-360 

309 5 | 

48.0 

j 14.2 

i 

; o.4 

, 7.7 j 22.3 ' 

10.0 

19.7 

3 GO-4 80 

394 10 ; 

* 

48.6 

13 4 

0.4 

I 

• i 

! -7.1 : 20.9 ( 

9.1 

; 21.4 

480-600 i 

476 8 ( 

\ 

49.3 

11.0 

, 0.4 

. 6.7 : 18.7 

8.9 

1 

| 23.1 

GOO-720 ! 

534 5 : 

i 

626 15 j 

50.7 

9.5 j 

0.3 

i 6.4 . 16.2 

9.3 

23.8 

720-840 

• 

51-4 

8.9 ' 

■ 

0.3 

! 6.6 ? 15.8 | 

9.2 | 

28.6 

840-9(30 

710 5 » 

i 

49.7 

9.9 j 

0.2 

S 6.2 . 16.3 ; 

1 \ • 

8.7 | 

25.3 

900-1080 : 

• 

1 

792 3 ! 

i 

48.4 

7.0 ’ 

\ 

0.7 

f 

| 6.0 ' 13.7 ! 

! 1 * 

8.9 j 

29.0 






SECTION SEVENTEEN 

# 

INTERPOLATION AND POSSIBLE ERRORS IN CALCULATION 


§ Interpolation. It is frequently necessary to find inter¬ 
mediate values from statistical or other tables. It will be 
sufficient for our purposes to find first approximations of such 
interpolated values. (Straight line interpolation) 


Illustrationn 


Interest on 


1. It is noted from the adjoining 
Table of Interest that the interest on 
Kb 100 for 115 days @ 2% is Re 6302 
and (9 H% it is Rs '47265. We are to 
obtain the interest on Rs 100 for 115 
days <$ 1$%. 

The difference in interest for a 


Rs 100 for 

115 days 

Rate 

Interest 

% p. a. 

Ro 

1 % 

‘31510 

li% 

‘47265 

2 % 

‘63020 

2i% 

‘78775 


difference of }% in this case - Re *15755 
Difference for i% - Re *078775 
Add interest @ U% - Re '47265 
Interest © lj% * Re '551425 


2. It is observed from a Table of Squares that 53 2 -2809 
and 54 2 -2916. To find a rough value of n/2904. 

It is noted that the difference between 54 2 and 53 2 -107, and 

that between 54 s and 2904 — 12. >/2904 — 54 — iW ”&L2 a PP- 


3. Find log 953 4, given log 9 53“ 97909 and log 9 54 -'97955 
log 9 54 - ‘97955 Then, log 953 - 2 97909 
lo| 9'53- 97909 Diffce. ‘4-> 18 

Diffce. 10 -+ 46 log 953 4 - 2 97927 

” 1-* 4‘6 

And » 4 -* 18 

# 

§ It ia sometimes necessary to obtain similar values at a 
stage beyond the range ol the data. Such a method is known as 
Extrapolation. 
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Thus, in the last illustration above 

log 9*54 - '97955 
Diffce. ...2-» 9 

log 9*542-*97964 

8 These interpolated values are safe when the law relating the 
two variables is linear. They are also usually dependable in other 
cases when the given tables are close enough. With statistical 
data, interpolated values may be obtained graphically, on the 
assumption that, within small ranges, a line curve may be 
regarded as straight. It is beyond the scope of this volume, 
however, to estimate the value of errors in such cases. 

8 Doable Interpolation. It may at times be necessary to 
study the changes in value of three or more variables, in which 
case the method followed in the illustrations below should be 
suggestive. 

Illustrations 

1. A large industrial establishment supplies free foodgrains 
to its labour population, consisting of males and females, adults 
and children. Form the following data estimate the cost of 


supporting a population of 38573. 


Population 


Foodgrains 

Coat 



(ton») 

(thousand Rs) 

32 734 


18 341 

3681 

36 252 


18 652 

4287 

39 269 


18 928 • 

4563 

40 287 


18 862 

4486 

42 394 


20 006 

4779 

Interpolating first for foodgrains, 


Pop. 

Ton* 

Pop. 

Tons 

39269 

18928 

39269 

18928 

36252 

18652 

Leu _696 

-* 64 

Diffce. 3017 -* 

276 

38573 

18864 

696 - 

276 x fiq , 

3017 696 



-64 


f * 

• +* 
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Interpolating again for cost, 


Tons 

Cost 

Tons 

Cost 

1H928 

4663 

18862 

4486 

18862 

4486 

2 -*■ 

2 

Diffce. 66 -*■ 

77 

18864 

4488 

2 -> 

2 

Estimated cost-Rs 44.88,000 


Note. In the absence of any knowledge of the stuotureo! the population 
(males, females Ac.) it would not be safe to interpolate directly from popula¬ 
tion to cost, which would naturally depend upon the ration quota of each 
individual group. 

The first interpolation, therefore, gives an estimate of foodgraiuB 
necessary to support the given population, and the seoond gives the estimated 
cost directly. 

2. The following Table gives the horse power (H. P.)at 
which an engine muBt work in order to draw a train of a certain 
weight at a certain speed :— 


Ilorse Power at the level 


NVoight of Train 

200 tons 

250 tons 

300 tons 

Speed of train iu ft. | 
per sor. 

H. 1\ ; 

r 

H. P. 

H. P. 

30 

110 

1 

1 

135 

160 

40 

146 

180 

215 

60 

180 

i 

225 

270 


At what H.P. would you expect an engine to work if it is 
drawing a train 

(а) of weight 240 tons at 44 ft. per second ; 

(б) of weight 260 tons at 36 ft. par second ? 

Interpolating first for weights : 

Speed 40 ft. p. sec. Speed SO ft. p. sec. 

(i) For 200 tons 145 H.P. (i) 250 tons 135 H.P. 

250 * — 180 — 300 — 160 — 

Diffoe. 60 " ••• 35 — Diffce. 50 25 — 

•••* 10 » 7 ••• 10-► 5 ••• 



• • • 
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Speed 50 ft. p. sec. Speed 40 ft. p. sec. 

(ii) For 200 tons ••• 180 H.P. (ii) 260 tons 180 H.P. 


260 »••• 225 

300 •• 

• 215 ... 

Diffce. 50 " ••• 45 

••• Diffce. 50 ••• 

CO 

C* 

• 

• 

• 

10 " 9 

10 

7 - 

.'. For 240 » — 216 

For 260 ••• 

187 - 

Re-arranging, 

(i) For 240 tons train 

40 ft. p. sec. requires 

173 II.P. 


60 ••• 

216 — 

Diffce. 

10 

43 

• 

• • 

4 ••• -► 

17 

• 

• • 

44 ••• 

190 — 

(ii) For 260 tons train 

30 ft. p. sec. requires 

140 H.P. 


40 

187 ••• 

Diffce 

10 ••• ••• 

47 — 

• 

• • 

4 "" ^ • • • 

19 ••• 

• 

• • 

36 

168 ••• 


N. B. This in a case for double interpolation. This method may be 
usefully applied when the two sets of relationship* between tbo data are 
linear, as in this case. 

On the graph paper the three different sets of data will furnish three 
straight lines, one for each tabulated weight. From the graph the distance 
between the 200 ton and 250 ton linos at the height 44 ft. per second is 
interpolated to obtain the H.P. at 240 tons. That is the 44 ft./nec line is 
drawn between the 200 ton6 and 240 tons line; and the intercept between 
them is divided in the ratio 4:1. 

Examples 39 

1. Following is a Table of Yields of 4% Irredeemable Stock : 


Price! 

♦ 

Yield 

100 i 

99 ; 98 

97 | 96 

95 

4'00 

! 4 04 ! 4’08 

• 




"Find approximate yield of the Btock @ 97i, (£ 984 and 
@ 99i [Ana. 4*11% ; 4 06% ; 4*036% 
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2. An experiment in the reduction of rates gave the following 
figures of receipts : 


Rate* 

21 

J 

H 

If 

Recpfcs 
*000 Rs 

158 

159 j 

1 

163 

168 


What will be the estimated receipt (i) (<•' Rs 2 la, 
(ii) Re 1 15as and (iii) (§} Re 1 lias per cent ? 

[An$. Rs : 160000 ; 162000 ; 170500 

3. The following table shows the corresponding values of 
number of units produced and the total cost of production. 


Production 

Total Cost 

(unit*) 

Re 

15725 

78 62fl 

18813 

90 110 

23602 

110 643 

29815 

125 513 


Find the likely cost of production of 16000, 21000 and 26000 
units. [Am. Rs 79465 ; Rs 99487 ; Rs 116382 


4. From the following record of experiments regarding the 
grant of return concession fares over a certain railway in ten 
consecutive years, find the possible effect of fixing the concession 
fare at If th or If fch of a single fare. 


Year 

Return Pare 


No. ot Paw 

1930 

1} single fare 

• 

• 

83 600 

1931 

ditto 


84 050 

1932 

ditto 


82 890 

1933 

1? - 


87 815 

1934 

ditto 


89 602 

1986 

ditto 


91 205 

1936 

it - 


93 816 

1937 

ditto 


94 112 

1938 

ditto 


92 606 

1939 

ditto 


95 180 


Note. Take the number of passengers availing of the concession ^ a 
rate to be the arithmetical average of the corresponding numbers over the 
period during which the conoeetion wj*t offered. 
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5. (i) Given log 34938 - 4'5432980 and log 34939 - 4*5433105, 
find log 34*9388. Una. 1*5488( 


i: I 


(ii) Given log 12842-41086327 ; log 12843 - 41086666 

find the antilog of 11086616. [An*. 12 8429 

(iii) Find the 5th-root of 349388 eorreot to the third plaoe 

of deoim&ls from the above data. —I. Com. [Ans. 12*843 


6. The relation between the H. P. of a motor and the 
capacity of an electric pamp is as follows :— 


H. P. 

mwM 



2 

3 

4 

*000 Gallons/Hour 

5*23 



1EE3I 

26*34 

36*28 


Estimate the capacity for a motor of (i) 1|; (ii) 23 ; (iii) 

H. P. [Ans. 10820 ; 24670 ; 29440 gall/hour 


7. The table below shows the ohanges in the value of 
(i) Gross sales, (ii) Gross profit and (iii) Net profit. 

’000 Rupees 


G. Sales 

218 

315 

552 

560 

500 

G^Profit 

45*1 I 

60*6 

88*4 

86*3 

808 

N. Profit 

12*6 

25*2 i 

85*6 

861 



If in the next accounting period the gross sales amount to 
(i) 4,83,700, (ii) 6,67,300, what should the estimated Profits be ? 

Draw Line-charts and compare the values thus obtained. 


§ Possible Errors in Caleolatlon. The number of significant 
digits obtained in an approximation indicates the degree of 
accuracy of the result. If it is correct to n significant figures, it 

is true within of the real value.* 

The student, however, must 1)6 warned against the fictitious 


* If then ere 9 significant figures, the number will he of value 
( 100 a+106+4) times the unit of c. The znaxium possible error is ±4 of 

the same unit. Maximum relative ^^“loOa+lOd+c' largest 

value of this ooours when the denominator is smallset i.e. 100, when 
it- ±ilo* Thus, the raeuli is oorreet to within T &»-th of the true value. 

21 
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sense of security sought to be obtained by carrying the work of 
computation to an unwarranted number of significant figures. 

Thus all the figures obtained from the produot 726 x 10200 
are not equally reliable. As a matter of fact the first figure 7 
only is accurate ; and the best value that can be obtained from 
the data, which are assumed to be approximate (the first to the 
nearest unit and the second to the nearest hundred) can be 
correot to only 2 significant figures. The work can be contracted 
accordingly to obtain the product — 74 x 10 s nearly. 

The extra digit, it may be noted, will tend greatly to reduce 
the probable error, whioh is normally much smaller than the 
maximum possible error. 

§ It should be noted that the sum of a number of items of 
varying degrees of approximation can have no greater degree of 
accuracy than that of the most faulty item. Thus the sum below 
can be correot only to the nearest 100. 

5868'8 

6800 The best result justified by the data, of which 

15343*61 obviously 6800 is likely to be the most faulty 

128*57 item, is 36700. The rejection of the inaocurate 

9096*88 digits, however, should be reserved till the last 

3673T33 stage. 

The assessment of fcbe degree of acouraoy in a subtraction 
operation is similar, but is somewhat complicated in multi¬ 
plication and division. 

Below are given a number of illustrative methods to determine 
the accurate digits of a result justified by the data, which are 
assumed tabe only approximately correct. It should be remem¬ 
bered that the possible errors indicated are cumulative, when 
more than one arithmetical operation is involved. 

§ When a number like 9998 is written to be approximately 
equal to 10000, the deviation 2 from the true value is known as 
the absolute error . Although there is the same absolute error in 
taking'100 for 98, it is easily seen that the two errors cannot be 
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compared ; and that the first approximation is very much better 
than the seoond. 


w 

A safe assessment of the error is obtained from the evaluation 

of the relative error - whioh is ordinarily expressed 

as a percentage. In the first instance, the relative error is *02% 
and in the second, whioh is evidently more faulty, the error is 2% 
nearly. 


Illustrations 


1. Find the limits within which the value 251 x23-"5773 
lies ; and find the accurate figures of the produot. 

The limits of value of 251 are 251 ± £, and that of 23 are 23 ± i. 

Maximum possible value of product-261i x 23J or 5910i ; 
and the minimum possible value-»250i x 22J or 56361. The 
real value of the product may lie anywhere between 59101 and 
56361 ; f.«. in the product the first figure only is reliable. A result 
correct to 2 significant figures in this case is the best warranted 
by the data. As has already been observed, this extra digit, the 
second, reduces the probable error to a considerable extent. 

.'. The best value of the product justified by the data is 
5800 app., which is correct to within rVth of the true value. 


25 

2. Find the limits within which the value .Qgg lie ; and find 


the accurate figures of the quotient. 

25 ± *5 


The limits of the value ; 
25*5 


023 ± * 


• •• 


The maximum possible 

24*5 


value — -Q 225 or 1*33*3... and the minimum possible value 

or 1042*1... And, .^ -1086*9... 

The only accurate digit of the result is 1 ; and the best 
value warranted by the data is 1100 correct to 2 signficant 
figures, whioh is correct to within xV-th of the true value. 


* § Possible error in Multiplication. It is possible to 

9 t 9 ^ * 

ascertain by inspection the possible relative error in the product 
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and thus determine beforehand the possible number of accurate 
digits in the produot, and contract the work of multiplication 
accordingly. 

If m and n are approximate values, the product m x n lies 
between (m±sX*±v). where x and y are small quantities in 
reference to m and n respectively. 

The largest possible absolute error — (m + &X* + v) - mn 

— xy + (my + nx) 

Largest possible relative error is nearly 


m.n 


-*•* + 
m n \m n< 




If * and * are of the same order of smallness - will be 
771 71 771 71 

negligible in value ; and the possible relative error per oent will 
be roughly -100 + 

If either, say X , is of a lower order than the other, a rough 

771 


value of the error-1 


-inn ^ 


per cent. 


If this percentage error is referred to the number of significant 
digits in the product, the number of accurate digits can be deter¬ 
mined in advance, and the work of multiplication contracted 
accordingly. 

x_ m 1^ 
m 2 M f 

M representing the number formed by the significant digits of m . 


It may be easily verified that the largest value of 


Also, the order of — is 10~ N 9 N representing the number of 

771 

significant digits of m. 

Illustration 

Consider : 6863 x ’00253. 

Here, tn —5868 s*±‘5 

ti- 00253 y-±'000005. 

Evidently,* is of the order 10“ 8 and * is of the order 10“ 4 . 
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. Roughly, the largest possible relative error is 

-100xJ-2%.. 

In the product 5863 x *00253, the number of significant digits 
is 7 ; and an error of 2%« therein may vitiate 4 of them and has a 
chance of affecting the 5th digit from the end. 

There can be only two accurate digits justified by the 
data and the result can at best be obtained oorreot to 3 significant 
figures. 


By contracted multiplication the produot is nearly - 14*8. 

*§ Possible error In Division. If m and n are approximate 

quantities the ratio — lies between as before. 

1 n n±y 

The absolute error - —and the relative error per oent 

n±v n 


-lOOx 


* 

m _ n 

1±V n 


100 


, of which the maximum value “ 


(* + v\ 

\m nl 


_ V- 


If ~ is of a higher order than — f the possible maximum 

71 TH 

2 

value of the relative error is nearly 100'— 

m 

It - is of a higher order of smallness than ® t the percentage 
m 

error is roughly - neglecting &o.. 


Illustrations 


1. Find the correct figures of • 

The maximum possible value of relative error % 


“ 100 x 


X + _L 

80 46 ‘02 + 02 




I -'02 


x 100 “ 4% nearly. 


The number of integral places in the quotient is 4, by 
inspection, the first digit whereof is 1. An error of 4% may affeot 
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3 of them. The first figure of the quotient only is reliable ; 
and the result may be obtained as 1100 eorreot to 2 significant 
figures or within rVth of its real value. 


2. Find the accurate digits of ; 


1441 


012 


h «.. 


m 


is of a higher order of smallness. The 


100 


maximum possible error in the value - ^% ■■ 4% nearly. 


The integral portion of the result consists of 6 digits beginning 
with 1, of which 5 digits may become affected by the error. 
.*. The first digit only is accurate, and the result may be 
obtained at best as 120000 correct to 2 significant figures. 

It may be similarly seen that the largest possible error in 1 J’J 1 
is also 4%, and the dependable figures are 12 and the value =5 12. 

8. Obtain the value of 43? to the greatest degree of accuracy 
justified by the data. 

H “»’ l-aYa-' 004 “° d I" 12M " 0008 


Maximum value of error possible in the computation 
—100 x '004% nearly *.«. - 4%<». By inspection, the result is '2... 
Hence an error of 4 per mille might vitiate all but the first digit of 
the answer. The best value of the result warranted by the data 
will be correct to 2 significant figures, and is seen to be — '22 app. 

, *§ Possible error in the evaluation of 

a 

• ii{ Pr ) - p '- x P n - 

f.jWf/ ffl x 9S x fl>— x Qn 


The limits of value of 


JjlVA _ (p1±SlXpa±iCt) • (pn ± X n) 
Iff rl (ffi±ViXff2±Vi)...(ffi.±V«) 
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Tbs maximum relative error per oent 


- 1and is 



roughly 


provided squares and 


Xr __ a TJr 


higher powers of " r and " r oan be neglected. 

Pr qr 


-100 


I JL t _2r 

I 1 -*!? J 


Illustration 

v . , 534 x 00846 x '6138 . . _ 

Evaluate ^(jo9M x' mIs t0 a8 maDy 8, « n,ficant figure8 

as are justified by the data. 

Here, 


3.1 

1 

• 1 

I 

* 

i 

s 

* • 

V1 - 0008 

Pi 

lUOtt 

Q l 

X'l 

= lc 1 n , - 0006 ; 

1/2 - 0005 

P2 

1692 

Q 2 

3.3 

‘00006 ; 

1/3 - 0001 

P 3 

12276 

Q a 


etc etc. 

The largest possible relative error is roughly 


X\ + ®2 + Vt 4 V2 

-100 x p i 2X ^ g» 

lmm Vi _lft 
Qi Qi 


% 


’3 

999 


%-SZ. 


By inspection, the first significant figure of the final result 
will be after the decimal point. An error of 3%* may affect the 
3rd decimal plaoe of the result, which may therefore be obtained 
correct to 3 decimal places. The actual value, obtained by the 
help of logarithms, is found to be — *827 app. which is correct to 
within yfoy-th of its own value. 
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§ Possible error in Square Root 


The square rooot of N lies between JN+x and jN-x t 
where * is the possible small error in N. 

The largest possible error in the square root is then 

“ ±J 2^[( 1+ ! -| + .M l -ll + .)] 


+ 

— . x 


■ ± + smaller quantities ± ^/jf 


Evidently, the possible error of the square root is much 
smaller than that of the original number. 


§ Possible error in the Square of a number. 

The square of N lies between (N+x) 1 and (N-x) 2 f where x is 
the possible error in N. 

.\ Largest possible error in N* - —— 

- ± 2 A T .x. 


Illustration 

Ascertain the aoourate digits in (1300) 2 . 

Largest possible error-2.1300.50-130000. 

The value 1690000 is correct only in the million place, 
being - 2000000 app. 

§ Errors in a series of observations or in different stages in 
computation may however be cumulative or compensating. In 
actual calculation due attention has to be paid to this fact in 
gauging the degree of accuracy of the final result. When a large 
number of observations are made of the same subject or similar 
data, it is likely that excesses in assessment would be set off 
by defects in other cases, and in the arithmetic average of such 
numbers the likely error is usually small. If the errors, however, 
are known to trend in the same direction, the average will be a 
defective assessment of the dafa. 
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The possible absolute error of the arithmetic average is equal 
to the average possible error of the items in the series. 

The possible error is, however, hardly the likely error ; or 
better, the probable error is very much smaller than the possible 
error. For, in a series of a large number of similar items, particu¬ 
lar items differ from the average usually by compensating errors, 
some being greater and some less than this value. If the possible 
error is estimated to be c in the arithmetic average of a series of 

items numbering », the probable error is known to be — 

§ It is also known that (i) the best estimate of the absolute 
error of the total of a number of items - average absolute error 
of the items * square root of the number of items. 

(ii) the best estimate of the relative error of the total "•absolute 
error as above-*-the estimated total. 


If the total of say 9 items is known to be 146000 oorrect to 
the nearest thousand, it may be assumed that each of the items 
comprising the total may have an error ranging between 0 and 
499. An estimate of the likely error of any item » naturally the 
arithmetio average of numbers 1 to 499, which - 249*5, or 250, 
say. 

The best estimate of the absolute error of the total, then, 
-250^/9-750. 


The best estimate of the relative error - 


750 

14600 


„ which^‘00614. 


data — 


The estimate 146000 may then be taken to be 5*14 %o correct. 
Also, the probable error of the average obtained from these 
av. error 
number oi 


items J 9 


-^ 2 - 838 . 


7 Examples 40* 

1. The following estimates are correct to the number of 
significant figures indicated. Write down the limits within 
whioh the correct values lie, and verify that the relative error is 
the same for all numbers with the same significant digits. 

Be 81400 ; ’0814 Kg ; 814 miles ; £81*4 * 10\ 
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2. In converting 8352 m and 83*52 m, the metre is taken to 
be 39 4 in. How far can the result thus obtained be trusted in 
each case, assuming that & better value of the metre - 39*3708 iD.? 

3. In obtaining the area of a circle of diameter 2400 yds, the 
value of n is taken to be What are the dependable figures of 
the result, assuming that a better value of 3*14159265 ? 

4. The receiver of a bankrupt estate declares a dividend of 
3as 2*5 pieB in the rupee. Find to what extent a creditor for 
fts 240000 may be benefited, if the rate is worked correct to the 
nearest thousandth of a pie. 

5. An Invoice clerk uses a Table of Nine Values for the rate 
Is 6jd per lb decimalised corroct to 3 deoimal places. Find how 
far his results may be thrown out in finding the value of 20 lb, 
200 lb, 2000 lb and 20.000 lb. How many figures obtained from 
the Table can be relied upon in finding the cost of 3581 lb. ? 

6. To how many decimal places after the pence-figure, should 
the rate of dividend be calculated, if the largest claim on the 
estate of a bankrupt is £4806 14s ? 

7. If the result be desired correct to the nearest anna, find 
to how many places a Table of Nine Values should be worked 
out to give correct values for quantities of 3 integral figures. 

Verify your work with a rate of Re 1 5as 6p per lb. 

8. The average rate of income tax in the case of a person is 

18*53 pies. He claims relief of income tax on Rs 6000 paid 
towards the cost of life insurance. Would a greater degree of 
accuracy in the rate of tax result in any better value of the extent 
of the relief, income tax being calculated correct to the nearest 
anna ? * 

9. An Insurance company holds Rs 45 lakhs 3$ per cent 
stock at 951. If the yield is calculated correct to 2 decimal 
plaoeB, how far can th^ annual dividend thereon be depended 
upon, if obtained from the yield thus obtained ? 
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ALGEBRAIC METHODS 

4 

A relationship between variables may be best followed, if 
expressed by means of algebraic symbols. The following illustra¬ 
tions may be studied for guidance in the treatment of some 
typical problems. A simple graph in most cases would enable 
the different related values to be followed visually. 

Illustrations 


1. Two mixtures of wine and water are mixed to contain 
wine and water in the proportion 2:5. If the corresponding 
proportions in the first two were 2 : 3 and 1 : 6, find the 
proportion in which the two have been mixed. 

If x parts of mixture I is taken with y parts of Mixture II, 
the total quantity of wine in the resulting mixture (z + y) 

-i-tf + lv. i.e. wine—of the total, and iB given to he-?. 

x + y 

4x r . 

_ -?/ or x : y-5 : 4. 

5 - 

2. In washing lead ore it loses in weight, while the percen¬ 
tage of lead is increased. Write down a relationship between the 
percentage of lead, before and after washing. 

If the percentages of lead before and after washing are x and 
y f respectively, the weight of the ore is to and the quantity 
washed out is z, we have 

x% of tc— y% of (a>-a) . 


y tv 

t.e. -- 

z w-z 

or, — 1 - — • 

V to 

Ex. If 240 tons of crude ore be reduced to 192 tons after 
washing, the change in the lead content is given by 

z 48 _4 

v" 240*5 
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3. A river-side brickfield can be used for 5 months to prodnoe 
2 lakh bricks a month or for 4 months at 2J lakhs a month. 
Assuming that there is a steady deposit of silt on the site, find 
for how long it may be possible to carry on production at the 
rate of 3 lakh bricks a month. 

Assume that the initial deposit of silt is x and the rate of 
fresh deposit is y every month. If the quantity of earth required 
to make a lakh bricks is z % we have 

2.*.5-s + 5i/; 2i.*.4-s + 4y 

i.e. x + 5y-10z-0 and s + 4y-9i-0. 

Whence, rj^To” -lU’H ; ° r *“ 5 *' 

If n be the reqd. no. of months, 

3. z. n-x + n.y-5z + nz 

i.e. 3»-5 + n, whence n = 21 mos. 

N. B. As the silting is supposed to be continuous, theoretically 
the equations would be lOz-aKl +»)‘ and 9z-x(l + i) 4 : where i 
is the rate of growth per month per nnit. 

Whence -1 + i ; or, i - -• 

3nz - x(l + i) n - 5z(l + i) m app. ; i.e. 3n-5(l+i) u 
log 3 + log n-log 6 + n log V* 

•47712 + log n - 69897 + n [ 1 - '95424] 
log n-'22185 +nx 04576 

This equation is to be solved by the method of successive 
approximation ; » =$ 2j mos. 

4. Two samples of milk are found to contain 90% and 92% of 
water. Pure milk oontains 89% of water. By how muoh should 
a mixture of the first two be evaporated to reduce the water 
oontent to its standard value ? 

Suppose, x parts of the first quality is mixed with y parts of 
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the second ; and the whole is redaoed to r times its volume by 
evaporation. We. shall then have. 


90x + 92v 
r - lOCKx + y) 



i.e. 


89(x + y) 
90x + 92y 



B*. If the proportion in the mixture be 4 : 5. r " “ 

yo l o2 

89 9 

“» only gj part of the mixture requires to be evaporated. 


*5. At a general meeting of shareholders voting is comulative. 
Each shareholder is entitled to cast a number of votes equal to 
the product of the number of shares held by him and the number 
of directors to be elected. A shareholder may oast all his votes 
in favour of one or more directors. Find the least number of 
shares required to elect a specified number of direotors from 
amongst a group. 

Say, the total number of shares 
the total number of directors 
the number of directors 
desired to be returned 
least number of shares 
required to return D 

Total no. of votes that may be cast 

No. of votes that may be cast by * 

No. of votes in favour of each of D 



No. of votes outstanding 


- N(n ~ s) 


No. of votes in favour of each of (N - D) +1 - ^ - 

(N+l)-D 


If all of the directors D have to be elected, 

M»-i) 

D ^(N+l)-Z> 
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-e. ^ 


- s 


r n; ia s(N+l)>».2> 


zr (i^+D-z; 

% 

Least value of s - + 1 

Ex. If the total number of shares — 10,000, and the minority 
desire to elect 4 out of 9 directors, the least number of shares 
10000.4 
10 


necessary 


+ 1-4001. 


6. The cost of printing a book is made up of a fixed charge 
and a variable charge depending on the number of copies printed. 
A publisher desires to clear 20% p.a. on his outlay, and estimates 
that 500 copies of a book, priced Rs 2 each, will be sold out in 
3 months’ time ; 1000 copies will take 9 months to be cleared. 
What profit does he make if 4880 copies are printed and sold out 
in 50 months ? 

8. P. of 500 oopies - Rs 1000 and returns a profit @ 20% p.a. 
for 8 months i.e. ® 5%. 


C. P. of 500 copies - Rs 


iim. 


X 100 


105 


, and - 500a: + c, 


x representing the variable charge per oopy, and c the fixed charge. 


Similarly, for 1000 copies sold oat in 9 months 

2000 x100 
115 

95 


- 1000a: + c. 

50<te - 10 ‘[ifs ~ ios] “ Si 

760 . 


483 


and c ~ 


115 x105 
8x10* 


x 10 : 


483 


Cost of publication of 4830 oopies 

— Rs 4830 x 48g + ^ 

- Re (7600 +166) - Rs 7766 app. 
Realises on sale Rs 9660, and profit-Rs 1894. 

1894 12 

.*. Average Return % p.a. - ^ x 4J x 100 - 5f% app. 
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Obviously, the publisher took an unfavourable deoision in 
printing 4830 copies. A relationship between the number of 
oopieB (n) and the time of offtake (m months), may be written 
down on the basis of a 20% return p.a. 

_2»_x 100 

iOO + Ax20“ tt!C+C 





2n 760 10* 

1 + ac “’‘‘483 +B '483* 


” 760n + 8 x 10*, 

l + *o 

,( a 06 -?f)-«f>.( 60 + ») 


The following values may be tabulated : 

.3; 6; 9; 12 

n .500 ; 677; 1000; 1778 


15 

6250 


These give a series of values of the number of oopies that 
may be printed to ensure a return of 20% p.a. ou the basis of 
estimated periods of offtake. It will be noted that if m>16i, 
the equation becomes impossible, and profit cannot be maintained 
at the 20% p. a. level. 


7. War conditions make the cost of Direct Materials and 
Distribution both liable to sudden fluctuations. Obtain an 
expression for the percentage increase in the final cost. 


Representing cost of Direct Materials by M and Distribution 
by D, if the respective rises be x and y per centum, the increase 

in the final cost — " x + + per cen * um - 


Ex. If Distribution originally represented 40% of final cost, 
the increase % — * + f (y — x). If, again, x — 5 and y ■■ 20, say, the 
value will be 11%. Here also the corresponding values may be 
tabulated for different values of x and y. 


*8. B is a by-product in the manufacture of a synthetic dye 
A. For every 15 parts by weight of A, 100 parts by weight of 
B is produced, and the respective costs are estimated to be in the 
ratio 9:4. The manufacturer desires to make an all-round 
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profit of 20% ; but cannot fix a price higher than Be 7 8as per 
cwt. for B. How should the price of A be fixed, if the cost pef 
cwt. of B ranges between Bb 6 and Bs 6 8as ? 


A 

Quantity, say, 15 cwt 
CoBt Price, say, is 94 p. cwt 


Total cost 
S. Price, say, 


is 1354 
is Rs * p. cwt 


Realised 16* 

Total cost A & B 5354 

Profit @20% 1074 

■ « ■ ■ !»■■■■!. ■ ■ ■ ■ , 

Sale Proceeds 6424 
16* - 6424 - 750 


B 

100 cwt 
44 p. cwt 

4004 

Rs 7/8 p. cwt 
750 


Actual sale Prooeeds A & B 
-15* + 750 

-6424 

* - 42 84 - 60 


When cost price of B, 44, — Rs 6; 6‘25 ; 6'6 per owt 

Sale price of A , * - Rs 14 2 ; 16‘875 ; 19'65. per cwt 

*9. A and B are joint products, 40 parts of the first being 
obtained to every 100 parts of the second. The manufacturer 
finds that there is a market for B at Rs 8 per ton ; and A can 
be placed on the market even at Re 1 8as per cwt. If the costs 
of manufacture be in the proportion 7:3, and the estimated 
profit is 40% overall, establish a relationship between cost and 
Belling prices of A. 



A 

B 

Cost of Production, say is Tx p. ton 
Quantity prodnoed, say is 40 tons 

3* p. ton 
100 tons 

Total cost 

280* 

300* 

Total cost A & B 

... 580* 


Pfcfit 

... 232* 

a 


Total to realise 

812* 


S. P. say 

is y p. ton 

Bs 8 p. ton 

Realised 

40* 

800 


Total realised — 40y + 800 
812* —40*+ 800 

or v 20 8* - 20. 
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Assuming that B is not being sold at a loss, 3x< 8 or x < 2|, 
the following values may be tabulated. 


x-1, 1*5, 2, 2*5 

C.P. of 4-7, 10*5, 14, 17 5 
S.P. of .4-*3, 10 45, 20*6, 3075 


Assuming, again, that A is 
not being sold below coBt, it 
oan be plaoed on the market 


not below Rs 20 10as p. ton if the cost be Rs 14 p. ton ; and at 
a prioe not below Rs 30 12as p. ton, if the cost be Rs 17 8as 
per ton. 

*10. A milliner desires to turn over her stock half-yealy. She 
marks up her goods 50% above cost. In 5 months her sales realise 
B ; and in the following month she desires to put up the balance 
of stock on sale at considerably reduced prices. If on the whole 
she desires to clear 25%, find how she marks down her goods at 
the sale. Assume that the entire stock is cleared at the sale. 

Say, her stock is.S To realise {8 

and she sells in 6 mos...Sli Realised It 

Balance stock at cost...«S - \R Balanoe...£S- R 
List prioe of balance stock * f [S— §72] “4S - R 
Selling price * f S - R 

Reduction “IS 

Rate of reduction on marked price 

_ IS m S 

S-S-R 6S-4R 

_S/B tm _m 
" 6.~ SIR - 4 ™ 6m • 4 

where, m - ^ or, - g • J> • where S' represents 
at cost the value of stock sold in the firtt five months. 


Thus, (i) if she clears ird of her stock during the first five 
months, m**f-3 “2, and reduction below marked price 

_ mt 1 —057 

6x2-4 4 ^° /o 

(ii) If she clears J her stock in the same time, 

m -1*2 - 4, and reduction “ " 5 " 





338 


COMMERCIAL MATHEMATICS 


(iii) If she clears J-fchs of her sfcook thus, 

4 

m - f.4 ■» § and reduction • ^ ^ - 5 

(iv) If she desires to know when she might put up her goods 
at a sale at a reduction of 50% below list, 

1 Wl a 4 C\' 

2 *6 m -4° r ”“ li S "' S 


When she has sold 3rd of her stock Bhe may decide on 

the sale. 

*11. B offers to join A in partnership with a capital of 
Rs 5000. B assures A that if A brings a capital of Rs 20000 to 
the business the profit may be expected to be at least Rs 6000 a 
year. He proposes that profits will be shared in proportion to 
capital, after charging interest at 4% p. a. thereon and allowing 
B a salary of Rs 300 p. m. Assuming that the proposal is 
sound, examine how the growth of profits will affect the partners. 
Also, what salary may A propose to B so that they may divide 
profits equally on the basis of a profit of Rs 6000 ? 

Let the profit be P in a year. 


Intt. on capital 1000 

B's salary _„3600 

Divisible profit P - 4600 


A gets f (P - 4600) + 800 - }P - 2880 

B gets i (P - 4600) + 3600 + 200 - £P + 2880. 


Ratio of incomes from business of A and B 

„ „ 4P-1 4400 

. • £P + 2880~P+ 14400 

A gets more than B, so long as the ratio is > 1 


i.e . 


4P -1441 


P+14400 


or 3P > 28800 
or P > 9600. 

This shows that A oannot expect to get a larger Bhare of the 
profit bo long as the total profit-doea not exceed Rs 9600 a year. 



ALGEBRAIC METHODS 


339 


Also, if the profit is near about Rs 6000, the ratio - tt ; that 
is A will get about 4 of what B gets. 

(ii) If S be the salary to B proposed by A the divisible 

profit - 5000 - S 

# 

A gets on the whole f (5000 - S) + 800 

- 4800 -JS, and 

B gets on the whole 1200 + JS 
If these two are to be equal, 

4800- JS“ 1200 + or, 3600-gS; and S- Rs 2250 

t ^ *• 4P-9000 

In this oa9e the ratio ■* p + 9 qqq * 

and A will begin to got a total share of profit larger than fl’s after 
the profit has crossed the Rs 6000 level. 


*12. A dealer in building materials is allowed the following 
discounts : 10% prompt cash on Hardware ; 20% 1 month on 
Fittings ; 20% 2 months on Paints. His sales are all for cash 
at list prices. If money be worth 6% p. a. find his gross profit on 
- turnover, and how it varies with changes in the proportion of 
Bales in different groups. 

Let// represent sales in hardware 

F » » » fittings 

P » * ” paints 

and T " ” total turnover (//= + F+ P) 


Total discount« " + ^ ^ * ^(fT + 2F+ 2P) 

-±(T+F + P) 



Margin % on turnover — 


10(T+F+P) 

T 


Value of the time accommodation 

=»i% on (F + 2P) 

Total groBB profit % on turnover 

10 (T±F±P) F+2P 

m • A m 


2 T 


„ 10+ ai f + p 

1U 2 T T 
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Ex. Thus, if fittings and paints respectively represent Afcb 
and f th of the total turnover, gross profit 104-V*A + 11-I 
- 13 6. 

§ Indeterminate Equations. When the numher of equations 
is less than the number of variables, the solution is indeterminate. 
It is necessary in such oases to assume suitable empirical facts 
to obtain a set of possible values. 


Illustrations 

1. A number of electric light points are to be fitted with 
50 and 20 watt lamps, so that the total oonsmption does not 
exceed 390 watts per hour. How many of each kind are used ? 

Say, x lamps each of 50 watts and y lamps each of 20 watts 
are used. From data, 

x x 50 + y x 20 - 390, i.e. 5z + 2y a 39. 

Since, for obvious reasons, x and y have both to be positive 
integers, the following are the possible values. 

When, x- 1, 3,5,7 1 
V " 17, 12,7,2/ 

The largest number of points that may thus be fitted-18. 

2. A railway wagon is loaded with First and Third class 
bricks to its full capacity of 40000. The freight charged is 
Rs 25. Apportion the charge as a rate per thousand between 
the two qualities, if the prices of the two qualities are Rs 21 and 
Rs 12 respectively. 

Say, there Are x-thousand First and y-thousand Third class 
bricks. Assume that the apportioned rates are Rs t per thousand 
for First class and Rs r. t. per thousand of Third class bricks, 
r being < 1. The data give, x + y - 40 ; z.t + r.t.y - 25. 
Eliminating x t t.y . (1 - r) - 5(8 1 - 5). V r < 1, t > Re I 
i.e. 10as. 
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A reasonable value of r may be taken to be if, or f on the 
basis of their respective values. In that oase, t.y - V(8f - 5), 

or y*V(8- *)• 


The following values may now be tabulated : 


t 

- 10a8 ; 

lias ; 

12as ; 

13as : 

Has ; 

Be 1 &o. 

y 

- 0 ; 

8-5; 

15‘6 ; 

215 ; 

267 ; 

35 fco. 

X 

-40 ^ 

317 : 

14-4 ; 

18‘5 ; 

133 ; 

5 Ac. 

T.t. 

- 5$as ; 

6?as ; 

6fas ; 

7*as ; 

8as ; 

9Hb Ac. 


N. D. These values may be usefully displayed on a graph paper. 

*§ Method of Least Squares. It sometimes happens that 

A 

two variables are related to each other by means of equations 
which are not fully compatible. A method of obtaining plausible 
values of the variable is by solving normal equations obtained 
from the data in the manner indicated below. These values, it 
may be noted, give errors in the relationships, the sum of the 
squares of which is the minimum. 

Illustration 

Two types of toys are produed in different quantities, and 
the total oosts noted. Find the cost of production of 1000 units 
of each from the following data : 


Type A 

Type B 

Total oosl 

No. 

No. 


3000 

5000 

• Be 530 

5000 

6000 

» 610 

5000 

8000 

■> 850 

6000 

5000 

» 560 


Taking the cost of a unit of Type A to be Be z and that of 
Type B to be Re y, the following relationships are obtained ; 

3x + 6y-53 
5z + 6y-'61 
5x + 8y-‘B5 
6 :r + 5y-*56 
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The normal equation for z is obtained by adding up the* 
equations after multiplying each by the co-efficient of x in it. The 
normal equation for y is similarly obtained. 


Thus, 9® + 15 y« 1‘59 

25® + 30y- 3*05 
26 z+ 401/“ 4*25 
36® + 30y- 3*36 

95® + 115y —12*25 

are the two normal equations, 

19® + 23y “ 2*45 1 
and 93® + 30y-3182 J 

That is, the cost of 1000 units 
Type B - Es 100*2. 


15®+ 25y- 2*65 
30®+ 36y- 3 66 
40®+ 64y- 6*80 
30®+ 25y- 2*80 

115®+ 150y-15*^1 

These are reduced to 

Whence z - *00766 
and y —*1002 

of Type A - Es 7*66 and of 



SECTION NINETEEN 

GRAPHICS 

§ A graph is a mathematical device for the visualisation of 
the relationship between two sets of data. Where an exact 
relationship between the two is not known, statistical methods 
are employed to graduate the data and establish relationships 
between the variables to which the data would closely conform. 
Such relationships are also studied in reference to’graphs. 

§ Two perpendicular straight lines drawn on a graph paper 
are called the co-ordinate axes. The horizontal axis is customarily 
called the x-axis, and the vertical one the y- axis. When one of 
the variables is time, it is customary to represent it on the s-axis, 
magnitudes being shown on the y- axis. Suitable scales are 
selected for representation on the axes—the relationship between 
a side of a square on the graph and the value represented thereby 
being shown on the graph paper, as in the illustrations. 

a 

Sets of data are now represented by points obtained on the 
graph in reference to the scales thereon ; and the points are 
ultimately joined to form a broken, or continuous cujve, which 
gives a graphic repesentation of the facts. 

§ Below is a graphical representation of the gross sales and 
the corresponding net profits of a manufacturer* of rubber goods 
during 10 accounting years. 


Year 

Gross Sales 

Rb 

Net Profits 
Rs 

1925 

48000 

12600 

1926 

54000 

13000 

1927 

60000 

16000 

1928 

68000 

16500 

1929 

74000 

19500 

1930 

76000 

19500 

1931 

78000 

20000 

1932 

80000 

20000 

1933 

85000 

20500 

1934 

80000 

20250 



344 


COMMERCIAL MATHEMATICS 


The softies selected are 5 sides of a small square-1 year on 
the z-axis, and Bs 10000 on the y-axis ; the origin being taken 
as 1925 on the 2 -axis and 0 on the y-axis. 



The points are plotted—one sot for the grosB sales and the 
other for the net profits. The two lines, are also drawn, showing 
a visual relation between sales and profits. 

The following observations may be made in reference to the 
graph thus obtained : 

(а) that net profits inorease with sales ; 

(б) that an inorease in sales is not necessarily followed 

by a proportionate increase in net profits ; 

(c) that the peak value or maximum value of net profits 
corresponds to gross sales of Bs 85000 ; 

(<2) that commensurate with gross sales, the maximum net 
profits is Bs 20250, when the gross sales stand at 
Bs 80000, whioh is then the most desirable (optimum) % 
figure for sales in existing oireumstanoes. 

More things oan be read on the graph by those who are able 
to I judge. 
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§ The use of graphs is becoming more and more common in a 
large number of mathematical problems. Without going oyer the 
field oovered by specialised oourBes of study of subjects like 
Statistics, Engineering, Electricity etc., the following illustrations 
may be usefully studied to suggest larger application of graphs in 
everyday work. 

§ Calculation Graphs. The properties of similar triangles 
and of conic sections provide some useful methods of simplifying 
calculation with the help of graphs. The following illustrations are 
based mainly on the theorems of similar triangles, and the method 
may be extended to the use of the properties of conic sections. 

* Illustrations 

1. A pole 10 ft high casts a shadow 18 ft long. At the same 
instant the shadows cast by two walls are measured to be 34 ft 
and 51 ft. 4 in. Find the height of the walls. 

It is noted that heights are proportional to the lengths of the 
shadows cast. 
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Scales are now chosen as indicated in the graph, so as to cover 
the given range. (Side of a small square -1 ft on vertical axie 
-6 ft on horizontal axis.) 

P is now plotted to indicate shadow 18 ft and height 10 ft. 
OP is joined and produced. 

Pi and P 2 are now obtained on OP to correspond to shadows 
34 ft and 51 ft 4 in respectively. 

The ordinates of P\ and P 2 —19 ft and 28 ft 6 in—give 
the required heights. 

2. Draw a graph to convert Kilometres into miles and vice, 
versa, given 1 Km — '621 mile. Read off equivalents of 25*7 Km ; 
29 Km ; 35 4 Km ; 40*3 Km ; 11*4 miles ; 13 m ; 18 o m ; 23*4 m ; 
25*6 m. 



With a view to get a fair value for plotting, it is noted that 
10 Km-6’21 miles. 

Soales are now chosen as in the graph to cover the range of 
values. 

P is now plotted with an abscissa corresponding to 10 Km, 
and ordinate to 6*21 miles. It is now joined to the origin and 
produced. 

From the graph the following are read off : 

25 7 Km — 16m 29 Km -18 m 35*4 Km -22 m &c. &c. 

11*4 m -19 Km 13 m -21 Km 18*5 m -30Km&c. Ac. 




















uttAruiiis 


o*'f 


3. Draw a graph fco convert Rsrper Md. into £ sterling per 
ton, and vice versa. Given 1 ton ■“27f md and Re 1 — Is 6/rd. 

The multiplier to convert Rs-per-md into Sterlington ie 
obtained by the Chain Rule to be 2 07. 



auptio *>t» mavno 
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% 

Apparently, the £-per-ton rate requires the longer range, and 
is represented along the vertical axis, the Bs^per-md rate being 
measured horizontally. 

Appropriate scales are chosen on a sixteenths seotion paper, 
starting with zero values at the origin. Now 2*07 is represented 
by 33*12 sides of a small square. The point (1,2 07) is now 
plotted and joined to the origin by a straight line. 

It is now possible to read off equivalent rates from a reference 
to this straight line. 

Thus, a rate Ra 2 5as per md corresponds to £4 15s per ton and, 
£2 13s lid per ton „ „ Re 1 4as 9p per md. 

4. Find roughly the values of: 

(i) 2*864 x 1606. (ii) 3*604+ 4*812 

4 6x3*8 */. x 4*6 x 3*8 x 3*1 

6*4" (lv) 6 ; 4 x 2*8 
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These values can be readily obtained from the property of 
-similar triangles, (i) It is to be noted that the required value 

9‘RA4 ? 

should satisfy the relationship — j- - 
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Plot the point P\ (1, 2*9) ; join 0P\ and produce it. Take 
ON 2 "*16, then the corresponding ordinate of P a on the line*? 

.\ ?«£62 ; m 

Q . .. . 4*8 36 

(n) Similarly, y - y 

Plot P 3 (1. 4*8). Join OP 3 ; and on the line find P A with an 
ordinate 3*6. Then the abscissa ON a is ?, and ~ *62. 

(iii) Also, “ 7 ® - Plot P» (6 4, 4'6). Join OP j and find 

P« on the line with an abscissa 3*8. 

Then ?■ ordinate ot P 8 ■ 2*73. 

(iv) To obtain the value of this, first find out value P*N « as 
in (iii). Plot Pi (3*1, 2*8); and join 0P ? . 

Draw P$Pa parallel to the x-axis to meet the line in P 8 . The 
required value ? — abscissa of P 8 -3. 

6. Chart the yield on 3i% Irredeemable stook at various 
prices up to 120. 
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It will be noted from the graph that besides the axes of x and y 
the ordinate line at 100 (the Yield-line) is thickened to indicate the 
percentage yield. The prices are plotted on the 3j% Dividend-line 
and joined to the origin ahd produced, if necessary, to meet the 
Yield-line. The following yields may be ascertained from the graph: 

Price ... 82 88 94 104 110 112 

Yield ... 4*20% 3*98% 3*72% 3*35% 3*18% 3*12% 

6. From 9-30 A.M. there is a 2 minutes' service of buses 
between A and li % a distance of 6£ miles. At 9-40 A.M., the 
interval is increased to 4 minutes and after 9-46 A.M. the service 
runs every 5 minutes. The average speed of the buses is 11 miles 
an hour. Draw a chart to show when and where the buses to 
and from A moot. If a lorry also starts from A at 9-30 A.M. at 
an average speed of 13 mileB an hour, find how many buses it 
meets before it reaches I). Indicate on the chart the return trips 
from A at the same intervals as at 9tart. 



MM 
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The fixing of the scales in this oase does not present any 
difficulty. As the average speed of the buses is the same, the 
routes are indicated by two sets of parallel lines at the given 
intervals. The abscissa) and the ordinates respectively of the 
points of intersection give the distances from A and the times at' 
which the buses meet. 

The lorry has a quicker speed, and its route i9 represented by 
the lowest line from A. It is seen that it arrives ot li at 9 hrs. 
57i min. 

It should be noted how the stoppages at A and Ji are charted 
by an equivalent rise ill the vertical scale from which the next 
journey commences. 

7. A person invests Rs 10000 in the 6 per cents at 120 and 
sells out on the stock falling to 110. With the proceeds he 
purchases Municipal Stock at 80, and sells out the entire 
holding at 92. He ro-invests the proceeds in the 4 per cents 
at 104, and sell9 out again at 114. 

Find the profit or los9 on his original investment at the end 
of each transaction. 




















352 


COMMERCIAL MATHEMATICS 


In this case, the same scale is to be ohosen on both axes, as 
stock and cash will both have to be represented on either axis. 


Starting with an investment of Rs 100 invested at 120, the 
point Pi is obtained, OPi is joined, intersecting the 100-line at 
P 2 . P 2 N 2 now represents the stock purchased, since 

P 7 N 2 _ Rfl_100 jitock 
Rs 100“ Rs 120 


P 2 N 2 stock is now to be sold at 110 to realise Rs - — 
cash i.e. Pa-Na, which = Rs 91*7. 


P 2 tf 2 x HO 


Loss on this transaction is @ 8‘3% ; i.e. - Rs 830. 


Again, PaN* is invested at 86 ; and P 3 P 4 is drawn parallel to 
the 2 -axis so that ON 4 - 86 . P 5 N 2 is now the new stock, P 5 

9 

being obtained by producing OP 4 to meet the 100-line. 

This is sold at 92 (P«iV 6 -92), and the proceeds re-invested at 
104 (P 7 N 7 -104). OP-j is joined meeting the 100-line at P 8 . 
P n Ni is now the new stock, which is sold at 112 (ON% — 112). 
The corresponding ordinate P»2Vu now represents the final 
realisation. 

The height of P 0 ahove the hundred-line - 7 and represents a 
profit of 7% on original investment. 


Final profit on Rs 1 


•HIM 


Rs 700. 


§ Figures in the following oases may be drawn by the student. 


1. Find a mean proportional between 2 2 and 3‘1. 

Take JB — 3*1 and BC — 2’2 in the same straight line. 
Construct a semicircle on AC. Produce the ordinate through B to 
meet the circle at P. 

V PB lwm AB.BC, PB measures the mean proportional 
between AB and BC. PB — WQ: 

2. Find the square root of 3*8. 

Describe a semicircle as above, AB being — 3*8 and BC being 
- 1. Draw the ordinate BP as above. 

Required square root - PB - 1*96. 

8. ' Draw a graph to represent the yield' on stocks and Shares 
at different prioes. 
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The yield-line may be thickened and scaled to represent yield 


percentages. The y-axis 

may be differently scaled in Bupees, 

Annas to indicate dividends. The following may 
the graph and the respective yields read off. 

be drawn on 

Dividend 

Paid-up Value of 

■ Re 1 

Re 1 8m 

as% 

Shares or Stock 

Rs 20 

Rb 40 

Rs 100 

Price 

Rs 32 12a8 

Rs 46 

Rs 92 

Yield% 

3‘075 

332 

2965 

§ Algebraic Graphs. 

To find the 

roots of 

the equation 

ax 2 + hx + c - 0, the graph y - ax 2 + bx + e 

is plotted. The roots 


are given by the absciss# of points where the ourve meeets 
the ar-axis ; i\e, t where y —0. Simultaneous equations of two 
variables can be solved by noting the co-ordinates of the points of 
intersection of the two curves representing the two equations. 


Illustration 

To find the roots of the equation 3x 2 - 47t + 98-0 



no 
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The following values of x and y are tabulated for 

y - 3x* - 47® + 98 
®- 0, 1, 2, 3, 4; 

V - 98, 63, 16, - 16, - 42 ; 

s- 7, 8, 9, 10, 12, 13, 14, 16. 

V- -84, -86, -82, -72, -34, -6. 28, 114. 

The points are plotted and the curve through them is drawn 
intersecting the rr-axis at 2*5 and 13*2. These are evidently the 
values which make y- 0, and are thus the approximate roots 
of the given equation. 

§ A continuous curve represents a relationship between 
x and y, whioh is of the form y —f(x) or f[x t y) —0. At any point 
on the curve the rate of increase in the value of y corresponding 
to a small increase in the value of ®, may always be obtained by 
drawing a tangent to the curve at the point and reading its 
gradient to the ®-axis from the graph. 

When the data give points which do not lie on a continuous 
curvet a continuous curve may in most cases be drawn to fit the 
data, so that the plotted points are fairly distributed on and 
about the curve. 

Following is an illustration of such curve-fitling with the help 
of the eyes only. Statistical methods, of course, provide effectivo 
methods for tackling data of all kinds. 

Illustrations 

The following figures represent the number of copies of 
pamphlets of the same size and the cost of publication. Plot the 
points, and from the data find a probable relationship between 
the number of oopieB printed and the cost of publication. 


No. of pamphlets 

, Cost 

4 1000 

Rs 8 lOas 

1200 

Rs 9 2as 

1400 

Rs 9 7&s 

1500 

Rs 9 lias 

1600 

Rs 9 15as 

1800 

Rs 10 9as 

. 2000 

l a . 

... Rs 11 2as. 
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It is noted that the points lie nearly on a straight line, which 
is drawn so that the points may lie olose about it. The Une 



makes an intercept representing Rs6 on the y-axis, and has a 
gradient ■ 

The required relationship between the cost of publication (y) 
and the number of copies lx) is then y - x + 6. 

This graph may now be used directly to read off the probable 
cost of publication of intermediate numbers of oopios. Thus : 

1350 copies will cost Re 9 Gas 
1G25 n » * Rs 10 las 

1860 ” * * Rs 10 10as 

t 

Ac. Ac. 

§ Statistical Graphs. The chief use of graphs in business is 
the representation of statistical facts. Suitable scales are chosen 
to represent data along the two axes, bo that the range of data 
may be fully covered in the space. It is not necessary to start 
from the origin as zero, which may be pointed to indicate a value 
about the minimum of the range. Where time is one of the 
variables, it is customary to represent it on the s-axis. 

Such graphs provide a very oohvenient representation of facts, 
visualising them effectively for purposes of comparison. They 
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are used to study the effect of one set of factors on another, 
indicate the trend of movement of values, to observe maxima and 
minima values, and for a thousand other purposes. 

S Determination of Laws from Observation. Graphics also 
provide a very useful method of determining relationships 
between two variables, which may otherwise be difficult of attain¬ 
ment. The scientific method of obtaining such relationships 
is by the methods of Statistics. Graphics provide a rough and 
ready method. 

The data are plotted on a suitable scale, and a continuous 
curve is passed through the path indicated by the points, so that 
the pointB lie evenly about the line and do not all trend away 
therefrom. 

Fairly aocurate results are obtained when the lie of the points 
indicates a straight line. The equation to such a line ib obtained 
by noting the intercept of the line on the yaxis, symbolised by 
c, and the slope or gradient of the line, symbolised by m. The 
relationship between x and y is then y**mx + c. 

It will be noted that the value of m can be easily obtained 
at any convenient point on the line. 

The distances between the plotted points and the correspon¬ 
ding points on the line may be regarded as errors of observation ; 
and usually they may be ignored in establishing an algebraic 
relationship between the variables. 

When the curve represents an equation of second or higher 
degree, the usual theorems of conic sections may sometimes lead 
to the formulation of a function of x and y. The results obtained, 
however, may frequently be of doubtful value, unless special care 
is exercised in fitting the curves. 

§ Interpolation At any point of a series of closely graduated 
data, a fairly good value may be obtained by what is oalled 
straight-line interpolation. Arithmetically, the range between 
two successive values is divided proportionately to fit in with the 
requirement, as has been shown, in a previous Section. Graphi¬ 
cally, the continuous ourve is drawn through the points given by 
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the data, or as close to them as possible ; and the required 
interpolated value is obtained by inspection to correspond to a 
given value of the abscissa or the ordinate, as the case may be. 

The following illastrations will suggest methods that may be 
usefully followed. 

Illustrations 

1. Draw a graph to represent simple interest for 1 year at 2% 
per annum for amounts up to Rs 600. 

Choose scales as in figure below. Draw the straight line 
through the origin and the point (100, 2). 


0 ) 

0 ) 

L 

c 


*5 


The following may be easily read off. 

Interest for 1 year on Rs 465 is Rs 9 5as ; on Rs 560 is 
Rs 11 2as. 

Principal earning interest in 1 year of Rs 8 8as is Rs 425 ; of 
Rs 11 12as is Rs 590 etc. 
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2. A patented Fountain Pen is placed on the market under 
conditions noted below : 

No. of Pens sold 1000 1500 3500 5000 5200 

Corresponding Prices Rs 20 Bs 18 Rs 15 Rs 12 Rs 10 

Find by inspection the largest number of Pens that may be 
sold, and the corresponding price, by interpolation. 

It is observed that the turnover at a price is represented 
by the area of the rectangle contained by the abscissa and 
ordinate at the corresponding point on the graph starting at 
price 0. It may then be noticed by inspection that a price about 
Rb 13 would give the maximum turnover. 



S. In the manufacture of gas mantles, the factory superin¬ 
tendent makes note of the following facts : 

Jan. Peb. Mar. April May 

No. of itojuitles turned out lVW* 13'6 12*0 12'8 14*6 

(thcmiandt) 
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Wasted materials in final 

stage (oz.) 12*0 109 9’6 102 11*8 

Find a possible relationship between the output and the 
wastage ; and estimate the possible wastage when prodnotion 
reaches 16000. 



HO 09 MAMTlA*( r HOU»AMO«) 


It will be observed from the lie of the plotted points that a 
straight line may fit the data. Here, c is obviously ■ 0, since 

4*8 

when x -0. y-0, and m- „ -'8. 

b 

The relationship between the variables way well be represented 
by the equation y - 'Sx 

The trend of the line shows that the wastage of materials 
when production is 16000—12*8 oz. 

§ Business Charts. Charts are growing in use in business, 
and are capable of representing facts and explaining them in a 
forceful manner. It is not possible to disouss within the scope of 
this book even the more important devices now commonly used in 
this connection. A brief description of some of the useful 
methods, that are easy to manage, is given in the following 
pages. The limits of space make it impossible to discuss all the 
important conclusions that the illustrations in the following 
pages lead to in regard to the respective data. The student 
will do well to make his inferences and have them verified by 
reference to his teacher. The data in the Sections on Statistics, 
Types and Averages Ac. in this book should provide useful 
materials for practice in the methods of Graphics. 
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§ The J Pie-Chart, in spite of its technical defects, has its nse 
in visualising the weight of items in a 
composite quantity. It consists of a 
cirole, broken up radially into por¬ 
tions to represent, in proportion to 
their respective areas, the value of 
the items under investigation. Thus 
in the adjoining figure, representing 
cost of production, different sections 
indicate the Prime Cost - 40% ; 

Works Oncost-30% ; Office On cost •30%. 



Distribution of Petroleum Production 



» 
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It should be remembered that the areas of sectors are 
proportional to the angles at the oentre. The bottom chart on 
the last page taken from The Oil is an excellent illustration of 
complex data. 

§ Pictograms or Figure Charts. In comparing the size of a 
series of similar items the device of using geometrical figures or 
pictures of varying sizes is commonly used. Although such 
charts are of little scientific use, they serve to make a direct 
appeal to the layman. Thus the production of wool in various 
partB of the globe may be represented by sheets of different sizes, 
or by bales of different sizes. It should be carefully noted that 
the relative dimensions do not indicate relative sizes directly. 

Thus, a® with tho radius doubled covers an area 4 times as great : 
aD » a side doubled ” * M » » » " : 

any picture with its linear dimensions doubled » **•»*; 

In the representation of solid figures, doubling the dimensions 
would amount to representation of data eight times as big. 

§ The Bar-Chart is quite a useful method of presenting facts 
reliably. It consists of a number of areas on the graph paper, 
usually made up in Indian ink or differently hatched, having the 
appearance of solid bars. Below are given a few illustrations 
which explain themselves. They should be carefully studied and 
the details mastered. 

A bar chart, to be effective, should invariably start from zero. 
Tho bars should be of uniform width and equally spaced. If 
time is a variable, it should be shown on the horizontal axis. 

A compound bar chart may usefully be made up in colours, to 
be more attractive. 

Bar charts may be used to illustrate simple facts, in which 
each item recorded is self-sufficient. The following, among others, 
are specially adapted to representation by bar charts : 

(i) Stock Records : A control over stocks may be arranged, 
by representing stocks by plain bars, and inking up 
portions thereof from the top or bottom to indicate 
sales or deliveries, as and when necessary. 
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(ii) Periodical or seasonal fluctuations in production or 
deliveries. 

(iii) Income and Outgo by items, or by periods, arranged 

along opposite sides of axes. 

(iv) Exports and Imports. 

(v) Profit and Loss Ac. Ac. 

It Bhould bo remombered that for correct representation of 
facts, bars should bo drawn on suitable scales, with the zero¬ 
line shewn. 

When an item is made up of several parts, a composite bar 
diagram giveB a very effective representation. 

Relative portions of the bars are differently hatched, dotted 
or darkened oat, or better, coloured differently, to give a pictorial 
visualisation of the behaviour of the parts and the whole. A bar 
diagram has this special advantage over line charts, which is not 
capable of being split up, in addition to being simpler to read. 

The two following illustrations may be studied in detail. 


TURNOVER 
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Above is a simple bar-obart showing the value of sales 
during the year 1936. The variations from month to month from 
the last year's average, and the seasonal character of the demand 
are clearly brought out. 

Following is a representation of the sales effected by different 
branches A, B and C, during February 1936 and during the 
same period in 1937. The length of the differently drawn bars 
represents the turnover of the respective branches. 



1956 1957 

FEBRUARY 


It may be noted how effectively the chart visualises a heap of 
figures. 

§ Line-Charts represent a wide field of service in the business 
house, the factory, or the laboratory. It has decided advantages 
over almost every other form of chart including that of a 
reliable accuracy with regard to almost all possible kind of 
data. 

They are usually of two distinct types. In the first, the 
actual amounts of change are shown ; and in the second the rates 
•of change are plotted. Bach serves its own purpose in respect 
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of data suited to it. The ratio-chart is best drawn on semi- 
logarithmic paper ae shown below. The student is referred to 
advanced books on Graphics for more detailed discussions. 

The group of charts below explain themselves. 

The following general observations are offered : 

1. A full and proper heading should be given. 

2. Scales should ho carefully chosen, and clearly 

indicated. 

3. While the scales need not he the same on both axes, 

the object of the chart should he kept in view in 
choosing them. 

4. It may sometimes be convenient to start at the origin 

not from zero, but from a value about the mini¬ 
mum, extending to the maximum. 



A.RISING CONSUMPTION 


INOCX 


B. IMPROVING QUALITY 
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SCALE 

lOQOr 



1875 I860 1685 WO 1695 *00 1905 19K) *15 WO 1925 WO 1955 1940 


5. A scale like 1 division-3 is usually unsuitable, not 

being capable of decimal transformation. 

6. When periods, not dates, are indicated, the corres¬ 

ponding values should be plotted in the middle of 
a small square, not on its edges. 

§ Frequency Chart. When a group is divided into a number 
of smaller and more homogeneous classes indicating the number 
of items in each such class, the table thus formed is known as a 
frequency table. The science of Statistics is based on tbe study 
of such data, and tbe elimination of likely divergences from a 









366 


COMMERCIAL MATHEMATICS 


probable norm, made to take in the entire range of observations 
(known as smoothing or graduation). A simple frequency table 
is illustrated below. 


Sales Figures of a Departmental Store. 

(Soap Cakes) 


Prioe- range 

No. sold in a year 

Up to 4as per box 

4as—8as 

2000 

10000 

8as—12as 

17000 

12as—-Re 1 

19000 

Re 1—Re 1 4as 

18000 

Ke 1 4as—Re 1 8as 

12000 

Re 1 8as—Re 1 I2as 

9000 

Re 1 12as—Rs 2 

6000 

Rs 2—Rs 2 4as 

4000 

Rs 2 4as—Rs 2 8as 

2000 

Rs 2 8as—Rs 2 12as 

1000 


Such an array of figures is known as a Frequency Table. It 
is evident that it is likely that the smaller the class-interval, the 
more homogeneous becomes the group, and the more reliable 
become the data for study. It does not, however, follow that the 
best result should be obtained by not grouping at all; and the 
reverse is true. The optimum value of a class-interval is & 
matter of choice, in which experience plays a large part ; and 
very muoh more information can be obtained from data properly 
grouped than when they are not grouped at all or badly grouped. 

The method is to indicate class-intervals along the horizontal 
axis, and to plot frequencies at the mid points of these intervals 
as in the figure below. The points plotted are then joined by 
broken lines, when the chart is known as a frequency polygon. 

The polygon may be smoothed out roughly with the help of 
the eye to show the trend of the data, by drawing a continuous 
line dose to the plotted points, avoiding sharp turns and 
eliminating, irregular fluctuations, as in the figure. The total 
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area covered by the smoothed line and the horizontal axis should 
be equal to that of the areas covered by the different rectangles 
representing the numbers sold at given prioes and is also equal 
to that covered by the frequency polygon. The smoothing in the 
chart below is hardly sound statistically but shows the general 
trend by means of a simple line. t 



§ The Divergence Chart . It becomes frequently necessary to 
study the behaviour of a variable—say turnover, or prices &c. in 
so much as they deviate from a normal. In such cases, an tho 
divergences may be of either sign, the base line should be drawn 
in the middle of the chart. In the chart below, a cumulative 
value line is also shown to 9cale on the top of the chart, so that 
the cumulative effects of the divergences may he simultaneously 
studied. 

The figure following may be studied in reference to the data 
given therein. Such a chart is very useful to the business 
executive who wishes to compare the results of working with a 
scheduled programme or budget, or with sales record of past 
years' average, and in similar other instances. 
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8 Historical Chart . When time in an element, the horizontal 
axis is marked for periods, and the chart is called a historical 
chart. Its purpose is to present an easily manageable story of 
6ales, profits, or some such single variable with the passage of 
time. 

The chart on the next page represents the number of maunds 
of Flour produced studied in relation to the number of units of 
Electricity consumed in the production. 

It should be noted that when periods are plotted, the corres¬ 
ponding point should be placed in the middle of the space allowed 
horizontally for that period. The points thus plotted are joined 
by broken lines. 
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§ Moving Annual Total Chart. The difficulty attending wide 
fluctuations over small periods in almost every business usually 
makes actual figures perplexing. Yet there lie imbc.lded in theso 
figures very useful facts about tendencies and norms which can 
be correctly estimated and visualised by the method of moving 
annual totals. 

* 

The Moving Annual Total depends on the relations between 
the results for a certain period in one year with the correspon¬ 
ding period of another, and it is useful in setting short period 
drops or rises in the right perspective. 

The M. A. T. line has been described as a perpetual inventory 
of turnover. The periods of seasonal depression in trades will 
show the M. A. T. line at a level, although the level itself can be 
compared with that of the preceding year. 

The following figures relate to the turnover of a motor car 
repairs department. 

OA 
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Motor Car Repairs 


Monthly Turnover 

Months 


Monthly Turnover 

(1985-36) 



(1936-37) 

Rs 

1935 

1936 

Rs 

4384 

July 


6819 

3602 

August 


5981 

2813 

Sept. 


6318 

3524 

Oot. 


7616 

5211 

Nov. 


8818' 

4623 

Dec. 


6225 

• 

1936 

1937 - 


4922 

Jan. 


6842 

5018 

Feb. 


7426 

6324 

March 


7629 

5622 

April 


6988 

6123 

May 


7813 

6418 

June 


7685 


REPAIRS DEPARTMENT 
TURNOVER 
MOVING ANNUAL TOTALS 


•*UNt 1936 - June 1937 



JUNE JULY AUG MPT OCT NOV DEC JAM FZ& MAR APR NAT JUNE 

W6 '•* ' 1937 
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Calculations for Moving Annual Total 

ToUl tor 12 
Rs mot. ending 

Total (or 12 mos. ending June 1935 57584 

Less July 1935 4384 

53200 


Add 

July 

1936 

6819 

July 

1936 

Less 

Aug. 

1935 

60019 

3602 

*. 0 •••••• 

56417 



Add 

Aug. 

1936 

5981 

62398 

Aug. 

1936 

Less 

Sept. 

1935 

2813 

59585 



Add 

Sept. 

1936 

6318 

65903 

Sept. 

1936 

Less 

Oct. 

1935 

3524 






62379 



Add 

Oct. 

1936 

7616 

69996 

Oct. 

1936 

Less 

Nov. 

1935 

5211 

64784 



Add 

Nov. 

1936 

8818 

73602 

Nov. 

1936 

Less 

Dec. 

1935 

4623 

68979 



Add 

Dec. 

1935 

6225 

75204* 

Dec. 

1936 

Less 

Jan. 

1936 

4922 






70282 



Add 

Jan. 

1937 

6842 






77124 

Jan. 

1937 

Less 

Feb. 

1936 

5018 

72106 

• 


Add 

Feb. 

1937 

7426 






79532 

Feb. 

1937 

Less 

March 

1936 

5324 

.74208 



Add 

March 

1937 

7629 






81837 

March 1937 
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Total 

for 12 * 




Rb 

moe. 

ending 



B/f 81837 

March 1937 

Less 

April 

1936 

5622 






76215 



Add 

April 

1937 

6988 






83203 

April 

1937 

Less 

May 

1936 

6123 






77080 



Add 

May 

1937 

7813 






84893 

May 

1937 

Less 

June 

1936 

6418 






78475 



Add 

June 

1937 

7685 




86160 June 1937 

If the moving annual totals are thus obtained for each of the* 
months July 1936 to June 1937, and the points plotted and 
joined by a lino, the trend of the turnover at once comes to the 
top. The erratic sales of the months aro now seen in their true 
perspective in regard to the growth of the business as a whole. 

§ Z-Chart . A useful record of short-period (monthly, say,) 
results, their cumulative effects and moving annual total is 
obtained by plotting them on the same chart. If the following 
instructions are followed, the graphs will together make up a 
figure of the form Z t from which it derives its name. The figures 
refer to the previous illustration. 

1. The title of the oharb should be clearly shown. 

2. Different suitable scales will have to be selected, and 

shown on the graph, for the current result, and the 
Moving Annual Total. The Cumulative and the 
M. A. T. Scale should be about 2 to 3 times the 
Current Scale. 

3. Besides the 12 totals for the period under review, the 

last month's result is also shown to provide 
continuity. 

4. If possible, the 3 lines should be drawn in 3 different 

colours ; or at least, differently lined or dotted. 

5. The data are usually also shown aB part of the chart, if 

possible in colours oorresponing to those of the 
‘ different lines. 
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§ Ratio Ciiarts. When percentage changes in tho data are 
sought to be visualised, or when a large range of values has to bo 
accommodated within a comparatively small space the Ratio 
Chart is used. 

The ruling in a Ratio Chart (the semi-logarithmic type which is 
commonly used in business) is made on a logarithmic scale parallel 
to the z*axis. Thus, on the vertical scale divisions are made not 
equal to the natural numbers, but equal to their logarithms. 


The divisions marked on the vertical scale are : 
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It will be observed that the lines parallel to the horizontal 
axis will be unevenly spaced ; but that the spacing will be similar 
at intervals 10, 10 2 ,10 3 , 10 4 Ac. Ac. A complete group of such 
lines is known as a cycle. In the absence of a properly ruled 
graph paper, one may be improvised on a millimetre graph paper. 

Since log "log y k - log y*, the distance between the lines 
1/2 

y-yi and y-y a on such a chart will really indicate the value of 

the ratio *-(not the difference Vy-Vz). 

Vi 

. Rupees 
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The following figures relating to a Departmental Stores may 
be studied on the chart above : 


1941 

Sale, 

Coct 

Grow Profit 

Expense 

Net Profit 

January 

Rb 5400 

Rb 3240 

Rb 2160 

Rb 2000 

Rs 1600 

February 

4500 

2700 

1800 

1500 

300 

March 

8000 

4800 

3200 

2200 

100 

April 

10000 

6000 

4000 

2500 

1500 

May 

7000 

4200 

2800 

2100 

700 

June 

_ 6000 

3600 

_2400 

1500 

mmmmm m mm m 

_900 

Rs 40900 Rs 25540 

Rs 16330 

Rs 11800 

Rb 4660 


It will be observed that the chart effectively visualises the 
rate of movement of the various items. It does not, however, 
exhibit correct numerical magnitudes. 


§ Business Control Charts. A wide variety of ingenious 
methods of keeping control over the different sections of a factory 
or an office is in use to meet particular needs, which cannot 
for obvious reasons find a place in this treatise. For example, 
effective controls have been devised over the work in factory in 
connection with the stock in the stores, the quantity in the shops 
under manufacture etc., and correct information may be obtained 
at a glance in respect of every part of every unit under 
production. They naturally help to remove difficulties of 
shortage in rough stores or in the finished parts stores, and 
enable the completed machines to be assembled in any combina¬ 
tion of units that may be called for. The student desirous of 
further information od the subject is referred to advanced 
treatises on Graphics. 


♦ Examples 41 

1. Solve graphically : (i) 15x* - 37x + 8-0. Ans. x -’21,24*4 

(ii) 6x + by -18 

9x-3y« 6 [Ans.z— 1*25 ; y — 2*09 

2. A person had three deposits of Be 3000 eaob in different 
banks. On the first he got Bs 3185 at the end of a year ; on the 
second he got Bs 3098 at the end of six months and on the third 
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ho was paid its 3035 at the end of three months with interest. 
Find graphically which bank paid the highest rate of interest. 

[Ans. 2nd highest ; 3rd lowest 

8. Draw a graph to convert tons into maunds, given 1 ton 
“27$ rods, and read off the value of 3| tons, 2$ tons, 1$ tons. 

[.4ns. 95‘3 mds ; 74'9 mds ; 40'8 mds. 

4. Draw a graph to represent the rate He 1 == Is 6§*d. Read 
off the value of Ks 28 ; Rs 16 12as ; lis 35 6as. Find the value 
in Rupees of £1 Ca ; IBs 7d ; 7s 9d. 

[Am s. £2 2s 4d ; £i 5s 3d ; £2 13s 6d ; Rs 17 3as ; 

Rs 12 4as fip ; R9 5 2as. 

5. A commercial traveller was offered a fixed salary of Rs 300 

per mensem, or a salary of Rs 100 per mensem together with a 
commission of 5% on sales, and chose the latter. If he completed 
Hi 4856 of business, was his choice profitable ? What should 
bo the value of business completed to assure him of an income 
of Rs 350 a month on the second terms ? [.4ns. Yes. Rs 5000 

6. Under the British postal rules the largest parcel may ho 

t 

cylindrical in shape such that its length added to its girth is 6 ft. 
Tabulate corresponding values of the length and girth, consistent 
with this rule, and find the length at which the volume is the 
maximum. Uns. 2 ft. 

7. What is the time taken by Rs 1500 to accumulate to 
Rs 1587 12as at 5*°* per annum simple ? [ Ans . 1 year 0} month 

8. A dividend of 5as 9p in the rupee is declared on a 
bankrupt's liabilities. Find graphically how much would creditors 
for Rs 565) Rs 385 and Rs 436 reoeive. 

[Ans. Rs. 203 ; Rs 138 6as ; Rs 156 lias 

9. The admission of a preferential claim for Rs 2000, alters 
the rate of dividend from 4as to la 3p in the rupee. Find the 
assets and the liabilities. 

[Ans. Assets : Rs 2682 ; Liabilities : Rs 10728 

10. Tea is paoked in packets of 2 oz. at la 9p; 8 oz. at 

4ea 6p ; of 1 lb at 8as. What would be a fair prioe for paokets of 
6 oz and 12 oz each 7 [Ans. 3as 7p ; 6as 3p 
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11. A retailer marks his goods at 10% above cost. Draw a 

graph from which can be read off selling price per unit, given 
cost price of Rs 3 14as per doz ; Rs 31 8as per gross ; Bs 3 7as 
each. [Ans. 5&s 8p ; 3as lOp ; Bs 3 12as 6p 

12. Draw a graph to obtain the amount of freight charge- 
ahle at 22s 6d per ton on 18 cwts ; 16} cwts ; 1 ton 16 owts. 

[Ant. £1 Os 3d ; 18s 7d ; £2 Os 6d 

13. A discount of 6l% is allowed on all cash purchases from 

a stores. Obtain graphically the discount on bills for Rs 8 12as ; 
•Us 15 Gas ; Rs 12 Has. [Ant. 9a9 6p ; Re 1 0a 6p ; Has 

14. Draw graphs to obtain the yield on 4% stock and 3*% 

stock at prices ranging between 80 and 120. Bead off yield on 
4% stock at 85 ; 86i« ; 98 1 3 * ; 110w *. and on 31% stock at 81 jj ; 
86 ; 93 A ; 98iV 

15. A pint of water weighs 11 lbs. Find the weight of 
10J pints. 111 pints, 128 pints of water. 

[Am. 13 4 lh ; 14*4 lb ; 16 5 lb 

16. An importer of French silk desires to read off from a 
graph the length in yards of rolls of silk of whioh the lengths are 
given in metre. Given that a metre-1 0936 vds. Draw the 
graph, and read off the length 16’5 m and 1675 n % in yards. 

[ Am . 18 yds ; 18’3 yds. 

17. A track rises 11 ft in 183 ft ; and another 3 ft in 54 ft ; 

which is the steeper track ? ^ [Arts. First 

18. Draw a graph to represent the weight of circular metal 
sheets corresponding to their diameter in inches, given that 
1 sq. in, of the sheet weighs } oz. 

18. Find the area of a triangle of sides 2' 3”, 3* 6" and 2' 8'' 
in length. .[ Ans. 3 sq. ft. 

20. Indian postal rates for Parcels are as below : 

Not exoeeding 20 tolas ... 2as 

Above 20 bnt below 40 tolas ... 4as 
Per every additional 40 tolas ... 4as 

Parcels exceeding 440 tolas must be registered at 3&s per 
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packet. Draw a graph from these data, and find the charge for 
sending parcels weighing 48 tolas, R3 tolas, 125 tolas, 340 tolas, 
460 tolas, 480 tolas. 

\Ans. 8as ; I2as ; Re 1; R 9 2 4as ; Rs 3 3as ; Rs 3 3as 

21. Under a profit-sharing plan, labourers are benefited to 
the extent of one-eighth of the profits in excess of 10% on capital ; 
a further eighth of profits in excess of 15% ; and another quarter 
of profits in excess of 25% on capital. 

Draw a graph from the data above, and find the amount to 
l>e distributed among labourers if profits are Rs 7895 ; Rs 18500 ; 
Rs 25000 ; Rs 40000 on a capital of Rs 80000. 

[Ans. Nil ; Rs 2125 ; Rs 5000 ; Rs 12500 

22. Draw the graph of the amount of Rs 100 at 5% p.a. 
compound interest from the Tables at the end. Read off from 
the graph the amount in 9J years, 10i years. 

[A ns. Rs 167 la ; Rs 166 loas 

28. A manufacturer of Duplicators sells the largest size for 
Rs 1350 and the spiallest for Rs 240. It is observed that the 
offtake iB largest in the smaller sizes. The prices are accordingly 
revised, according to a linear law, so as to sell the largest size at 
Rs 1000 and the smallest at Rs 300. Obtain this relationship 
l>etween the new and old prices, and asoertain the reduced price 
of machines which were originally selling at Rs 300, Rs 350* 
and Rs 1000. [Ans. y - 63a; +150 ; Rs 340, Rs 370, Rs 780 

24 . A fixed royalty is paid to the holder of special patents 
by a manufacturer of students* telescopes. The cost of producing 
25 machines is Rs 885 ; of 40 machines it is Rs 1335. What is 
the amount of royalty and the cost per machine ? 

[.4ns. Royalty— Rs 135 ; Cost — Rs 30 

2B. The total oost of production stands in the following 
relationship to the number of cigarettes weekly turned out from 
a factory. 

No. of boxes of cigarettes Doz. 72000 55000 42400 20000 

Cost of production Rupees •- 1900 1630 1430 1070- 
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Find a possible linear relationship subsisting between the cost 
and output. Find the cost per dozen boxes when the total 
production stands at 60000 doz. [Jim. y-‘016*+ 748 ; 5‘5p. 

26. Bonus is paid to the employees in a faotory roughly in 

accordance with the law lF~ttJ + ^, where IF is the total wages, 

n 

w is the normal wages, b is the total amount of the bonus 
available for a department and n is proportional to the number of 
labourers in the department. The following are the corresponding 
values of IV and n in different departments to the nerarest 10. 

IF Rs 290 Rs 330 Rs 370 Rs 410 Rs 500 Rs 690 Rs 950 

n 160 120 90 70 50 30 20 

What should be the most likely values for to and b ? 

[Ana. ir-200 + 18 ^ 00 - 

n 

27. The statistics of production and sales of a patent 
medicine are as follows : 

Selling price in annas ... 6 8 10 12 14 16 

Number sold (Thousands) ... 10 8 7 5 2 1'8 

If a phial of the medicine has a total cost of 6as, find the 
probable number that may be sold at any price from 6as to Re 1 
each, and find at what price it will be most profitable for the 
manufacturer to place it on the market. [An*. 10as 


28. The following table gives the quantities of a certain 
brand of tea sold at prices noted against each :— 


Price of tea 

! Re as 

Re 

per lb. 

j 1 4 

‘ 

1 



Quantity sold 
in thousand lb. 


Estimate the probable sales when the prices are 
(a) Re 1 lOas ; (6) Re 1 15as ; (c) Rs 2 7 as. 


•G.C. 
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29. Draw a pie-chart (or other suitable chart) (or the 
following data relating to the languages spoken in India in 1931:— 


Language 

Spoken by 

Western Hindi 

71,547,000 

Bengali 

53,468,000 

Telegu or Andhra 

26.374,000 

Bihari 

27,927,000 

Marathi 

20,890,000 

Tamil 

20,412.000 

Others 

132,220,000 

Total 

352,838,000 —G.C. 

30. Prepare a pie-chart for the following data relating to the 
revenue of Bengal for 1997-38 (in thousand rupees) 

Customs 

2,37,81 

Income Tax 

25,00 

Salt 

57 

fjftnd Revenue 

3,53,03 

Provincial Excise 

1,54,56 

Stamps 

2,89,35 

Forest 

21,54 

Registration 

22,86 

Receipts uuder Motor Vehicles Act 21,09 

Other Taxes & Duties 

39,18 

What method would you suggest 

for representing (a) the 

comparative values, (b) the actual values in comparison with 

the total revenue ? 

—G. C. 
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1. The radius o! the earth may be taken as 4000 miles, and was at ono 

time rather greater. Assuming that it war once 10 miles greater than nt 
present, calculate approximately (i) the superficial area, (li) the volume which 
it has lost.—H. C. 8. [An*. 0) 1007 x 10* sq. miles ; 9010 x 10 n cu. miles. 

2. Calculate compound interest on Rs 8350 for 24 years at 4% p. a. with 

half-yearly rests. [.4ns. Rs 348 10as9p 

3. A person owes Rs 0000 and desires to pay in nine months. The 

creditor demands a bill at 9 months for an amount that, if immediately 
discounted at 4%, would yield the amount clue. For how much should the 
bill bo drawn ?—O. C. Rs 0185 9ns 

4. The prime cost of an article is 3 times the value of the raw materials 

used. The cost of raw materials increases in tho ratio 5 : 12, and working 
expenses in the ratio 3 : 5. Find the prime cost of an artiolo which used to 
bo made for Rb 4 3as 6p.—Q. C. [Ana. Rs H la 

5. Calculate interest (i) <9 3J% p. a. for 6 months on Rs 2500 ; 

<ii) 6JJJ p. a. for 2 mos. ou Rs 6863 4as ; (IN) (*'. 4j% p. a. for 149 days on 
Rs 0408 Has.—O. C. [Arts. Rs 46 14as ; Rs Cl la 3p ; Rs 118 13as 3p 

6. On a piece of squared paper draw a circle 2" in diameter. Count off 

tho number of small squares inside the circle and so estimate the area of 
the circle in square incbcB to 2 places of decimals. Also caloulato tho area, 
of the circle from the formula *r*, assuming —B. C. S. 

7. Compute by contracted methods, correet to 2 decimal places, 

(i) 98*501632 x 23*465187, [Am. 2812*77 app. 

and (ii) *09764111-r*0031213. \Ans. 31*28 app. 

8. Find by trial tho least number which when divided by 17, leaves a 
remainder 10. and when when divided by 13 loaves a remainder 4.—P. 8. C. 

[4n*. 96 

9. A , B and C engage in a walking contest over a distanoe of 1 mile, 

A defeats B by 30 seconds ; A defcatB C by 88 yardB ; and B defeats C by 
20 seconds. What time is taken by each competitor to oovor tho mile ? — 
P. S. C. [Ans. 15£ Ain. ; 164 min. ; 168 min. 

10. Find the cost of papering the walls of a square room 14 ft hi^h 
and 1$ ft long, with 2 doors, each 8 ft by 4 ft, and 3 windows each 2 ft by 
3 ft. the amount saved by each window being Cs 9d. What additional 
height would increase the coat by 9s ?—J. P. S. [An*. £'52 is 9d ; 14 in. 

11. Find the sum of all the products of a multiplication table running 

up to 10x 10.—C. C. [Ana. 3026 

•‘These examples have been selected from examination questions. The 
abbreviations indicate the examinations at which they have been set ; 
I. C. 8. (Indian Civil Service) : B. C. 6. (Bengal Civil Service) ; C. C. (Cal¬ 
cutta Corporation Clerkship) ; P. 8. C. (Publio Service Commission Recruit¬ 
ment Examinations) ; 8. C. C. (Bengal Secretariat Clerkship Examination); 
A. Q. (Acoonntants-Oeneral, Bengal, and Posts and Telegraphs Office Recruit¬ 
ment Examinations); O. C. (Government Commercial Course Examinations); 
L Com. (Inter. Commerce. Cal. Univ.); I. B. (Dacca Intermediate Board's 
Examination); I. P. 8. (Imperial Police 8ervioe). 
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12. A discount of 33}% ia allowed on the liat price of a oertain make of 
guns. The importer has to pay duty at 20% on the net invoice price ; and 
his exponsei are estimated at 10% of the same. If the gum are sold at the 
liat price plua duty calculated on the liat price, what ia the profit made ?— 
O. C. [Ans. 98*% 

18. A merchant fails for Rs 47800. Besides his stock-in-trade, hia assets 
are : Cash...Rs 6251 lOas 8p ; Good Debts...IU 5794. Winding up Expenses 
were Re 2401 la 4p. An avorage of 4aa in the rupee ia realised on other 
Debts, valuing Ra 6653 ; and ho is enabled to pay a dividend of Gaa 3p in 
the rupee. Find the value of hia stock-in-trade.—G. C. [Aru. Ra 7454 0a 8p 

14. A sum of money ia deposited at iutcrest. At the end of the first year 
Ra 292 ia withdrawn ; at the end of the second year Rs 384 is withdrawn ; 
and the totAl sum then remaining at credit ia lie 448. If no withdrawals 
had been made the annual simple interest would have been Ra 42. Find 
the original sum deposited and the rate of interest.—P. S. C. 

[A ns Rs 1050 ; 4% p. a. 

15. Find the discount on a bill for £16000 drawn on 1st April at 6 months 
and discounted on 90th July @ 2}% p. a. How much more oonId have 
been obtained on the bill if it were discounted on 21st July 7 

[Ans. £83 5s Od ; £1 la lljd 

16. An Importer examines two pro forma invoices for two similar brands of 
toothpaste. The American rate works out at 81250 for 25 groBa, and the 
English quotation is £11 15a per gross e.if . Tho import duty on the 
Amorican article ia 60% and that on the English is 40% ad valorem. Where 
should tho order bo placed ? Taking Re 1- Is 6d and 8 4*75 »£1, determine 
tho selling price, allowing a margin of 20% to the importer. 

[Am. Last : Rs 21 15as per doz. 

17. A man sold his goods at a profit of 15%. The money thus realisod 

was invested in goods which had to be sold at a loss of 16%. How muoh 
does he gain or lose by the two transactions 7—G. C. [Ans. Loss 3 4% 

18. A man purchases an estate for £4000 and sells it on the same day 

for £4500 to be paid in 2 equal instalments in 3 and 6 months, respectively. 
How muoh per cent does he make by the bargain, the rate of interest being 
C% p. a. ?—G. C. [Ant. 10% 

19. The following are ten measured values of X :— 

20 6 ; 19 8 ; 21*1 ; 918 ; 21-7 ; 24*7 ; 91*4 ; 21*5 ; 21*2 ; 21*0. 

(i) Calculate the average value of X , and the differences of the 
measured values from the average. [4ns. 21*48 

(11) If 8 denotes the sum of the squares of the differences, compute 
*6745 tjsi 10 oorrect to 2 places of decimals.—P. 8. C. [Ans. *82 

20. Tho 3} jper cents are quoted at 68. On this inoome tax is to be paid 
at 26 pies in the rupee. The 5 per oents, free of income tax, are however 
quoted at 101. Which is the better investment, and what difference does it 
make to a man who invests Rs 100000 ?—G. C. [ins. Latter ; Rs 500 8&s. p.a. 

21. 4 and B are partners ia a trading Tenure, 4 contributing Rs 20000 

and B Rs 30000. 4 acts as manager and is to receive 25% of the profits aa 
remuneration for his services; it being agreed that the balance is to be 
shared between the partners in proportion to thoir contributions. 4*s share 
of profit and remuneration in a year amounts to Rs 5500. What is B % s 
shares 7-G. 0. [ins. Rs 4500 

U. A rectangular grass plot, the lengths of whose sides are in the ratio 
5 : 6, costs £18 Us 6|d to turf at the r|f* of 5d per so. yd. Find the length 
of tho sides.—I. Com. v [Ans. 25*75 yd ; 30*9 yd. 
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S8. What should bo the marked price of a motor oar whioh oost £960, 
if it is desired to make a profit o! 30% on net returns, after allowing the 
agent a commission of 90% and a cash discount of 20% ?—G. C. 

[Ans. £366 Os Od 

24. A buys goods from B for Ri 5000. B offers him a disoount of 4% 
for oash or payment in full after 6 months. If A aooepts tbe latter terms and 
gives a bill for the amount, whtoh B discounts immediately, what will B gain 
or lose, the bank rate of discount being 5% p. a. ?—G. 0. [Ans. Gain Rs 75 

25. A railway engine running at 45 miles an hour pioks up water from 

a trough J milo long, at the rato of 169 gallons per minute. Taking a gallon 
to bo 010057 cubic foot, find the number of oubio feet of wator it pioks up 
during the quarter mile.—I. Com. [Ans. 9*05 c. ft. 

26. A milkman adulterates a quantity of milk as follows. He first takes 
out 9 seers of milk and replaces it by water. Aftor thorough mixture, he 
again takes out 9 seers and replacos it by water. The proportion of milk to 
water in tbe mixture is now 9 :16. If the adultoratod milk is sold at 5as 
per seer, what is the amount of illicit profit made by the milkman?—P. B. C. 

[Ans. Rs 4 8as 

27. The longitude of Mukden is 123*30'E, and that of Moscow 87*30'E. 
Find what time it is at Moscow when it is 11 A.M. at Mukden. Alto find 
the times at these two places when it is noon at Calcutta, whose longitude 
is 88®E.—I. Com. [Ans. 5 hr. 16 min. ; 2.22 P.M.; 8 hr. 38 min. 40 seo. A.M. 

26. Is it profitable for a Calcutta merchant to buy a Paris draft la 
order to pay a debt of 10000 francs, when 104*30 franoa—Rs 100 ; or to remit 
the amount through London, tho oourte of exchange being Is 4d to Re 1, 
and 25 francs-£1 ? What difference does it make to him In rupees ?—G. C. 

[Ans. Ri 86 7ao 

29. The price of petrol is inoreased by 15%. Find by how much per cent 
a man must reduce his consumption so as not to increase his expenditure. 

—G. 0. [Ant. 13% 

30. Find —~ corroot 10 the neare8t integer. [Ant. 1 

31. What sum will amount to Ri 1000 in 12 years' time at 4}% p. a. 
compound ? Given log 1*045-0*0191163 and log 689*6636-2*7706044. 

—1. Com. [Ans. Rs 589 lOas Op 

32. What is the amount and the present value of an annuity-certain of 
Rs 150 for 12 years, reckoning interest at 3}% p. a. f 

Given 1*035** -1*511066.-1. Com. [Ans. Rs 2190 4as 6p ; Rs 1449 8as 

88. The three-half per cento are qnoted at 75. On this income tax is 
deducted at 92} pies in the rupee. What difference in annual income is 
obtained by transferring Rs 50000 stook carrying 3}% to 5% tax-free stock 
at 108 ?—G. C. [Ans. Rs 281 3as 6p+ 

84. The book debts of a bankrupt are eqoal in amount to his liabilities. 
Part he recovers in fall, bat of Rs 4800 ho recovers only 6 annas in tho 
rupee, and of Rs 8600 only 5as 4p in the rupee, and he pays his creditors 
10as 8p in the rupee. What was the total amount of his debts, if the 
liquidation expenses amount to Rs 515 5as 4p. ?—P. S. C. [Ans. Ri 1774G 

85. A merchant in England orders goods from Germany worth 960 Marks. 
The customs duty, insurance, and the carriage of goods to England amount to 
£2 10s. He then sends the goods to India, thereby incurring au additional 
expense of Rs 101 4as. Find his profit if be sells the goods in India for 
Rs 1026. [1 Mark - U|d and £1-Ra 13 8as]—I. P. S. [Ans. Rs 256 Bas 
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96. The price of gold is Rs 38 15as per ounce. An alloy of gold and. 
silver weighing 18 lb is worth Be 7246 Bas ; but if the weights of gold and. 
silver in the alloy were interchanged, it woijld be worth only Rs 1717 8as. 
Kind tho proportion of gold and silver in the alloy and the price of silver 
per ounce.— S. C. C. [An*. 23 : 4 ; Rs 2 9as 

87. A merchant marks on an article a price which was 50% above co*-t 
price, but to purchasers he gave 12% discount on the marked price, thereby 
gaining 16s. What was the cost price ?—G. C. [Ans. £2 6s lOjd 

38. Four persons onter iuto partnership ; the second has twice as largo 
capital as the first, and the third us much ns half the sum of the capital ol 
the first two, and the fourth has a sum equal to tho capital of all others 
Distribute total profits of ft* 20000 among tho partners in proportion 
to capital.—G.C. 

[An$. Rs 2222 das Cp ; Rs 4444 7as ; Rs 3333 5as Gp ; Rs 10000 


A merchant has a 3 months* bill for Rs 1000, which his broker 
discounts at 24%. Find what rate per cent per annum he must earn on the 
discounted value so that he may not lose by selling the bill.—G. C. 

[Ana. 2'5lG a ',. 


40. Kind the rate per cent per annum at which a cortain sum of monev, 

invested at compound interest, payable half yearly, will double itsolf in 
12 years. —8.1\ [Am. 5*95% p.a. 

41. A person dirocts bis broker to purchase eight Rs 1000 shares in a 
certain mine, quoted at Rs 2725 per share. To accomplish Ibis he authorises 
his broker to sell out Rs 3500 stock in the 4 per cents at 96S, and a certain 
amount of 4j por cent stock at 105‘, just so much as to realise the amount 
required for tho purchase. The broker's charge for each of tho tbre*' 
transactions is Jth per cent, (i) What amount of 4§ per cent stock is to Ini 
*<old ? (il) What had the broker to receive on tho whole ?—S. C. 

[Ana. Rs 13000 ; Rs 80 14*s 

42. The salary of a clerk is increased by a fixed sum ovory year. After 
It years, il is Ra 85 ; while after 13 years it becomes Rs 120. Draw a graph 
from which his salary may be read off for any year and determine from it 
(il his initial salary, and (ii) the annual increment.—S. C. 

[Ans. Rs 60 p.m. ; Rs 5 

49. A well, supplied by a steady stream of water, can irrigate 3 acres of 
land for just 15 days, or 6 acres for 7 days. For how long can it be used for 
irrigating 5 acre* ? [An*. 84 days app. 


44. An investor purchased 400 ten-rupee shares (Rs C paid up) in a 
company when they were selling at 11 and paying a dividend of 74%, 
brokerage being charged at 4J os per share. He invests another Rs 49000 
in the 4 percents at 97*, paying brokerage at 2as%. After receiving one 
dividend on each he sells out, the shares at 104 and the stock at 104, paying 
brokerage as before. What is the average return on hiB investment ? 

-G. C. [Aim. 8j% 

46. At One O'clock on Monday I find that my watch is 17 seconds slow : 
at One O’clock on Wednesday it is 31 seconds slow. What is the correct time 
when my watch shows 8 O'clock on Saturday morning ?—B. C. 6. 

[Ans. 8 hr 0 m 54 sec. 

46. A cotton mill has a capital of Rs 400000. The profit made dnring 
a year Is Rs 87480. Rs 7480 is plaoed in the Reaerrs Fund, and the rest is 
paid out as .dividend. A person holds shares of the nominal value of 
Rs 15000 bought at a dfsoount of 26£ - What rate of interest per oent per 
annum does he derive on hk in vestment ?—G. C. [Ans. 10% 
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47. The following table gives the height of the spring tides at points ou 
the Biter Themes, at specified distances from the month of the river:— 


Place 

Distance in miles 
• 

Height 
ft in. 

London Docks 

60 

18 10 

Putney 

67*6 

10 9 

Kew 

73 

7 1 

Richmond 

76 

3 4 

Teddington 

79 

1 4« 


Draw a graph based upon the table, and use it to determine 

0) Height of the spring tides at Barnes Bridge, 70'5 miles from the 
mouth. 

(ii) The places where the height is 10 ft and 5 ft respectively. 

(iii) The probable height of the spring tides at Greenwich, 50 miles 
from the mouth.—B. C, 8. 

48. Two brothers sold shares and both obtained the same sum, although 
their selling prices were different. If the elder brother had sold hfs shares 
at the youngor brother's prioe, he would havo obtained Rs 945 ; and If the 
younger Bold his at the other’s prioe he would have obtained Rb 126. The 
total number of shares was GO ; how many had each brother and at what 
prices were they actually sold ?—3. C. 

[Ans. 4—35 shares 0 Rs 6 each ; Z?—25 shares («£ Rs 7 oach 

49. An officer can form tho men of his regimont into a hollow square 

5 deep and also into a hollow square 6 deep ; but the front of the latter 
formation contains 4 men fewer than in tho former. Find tho number of 
men in the regiment. —I. P. 8. \Am. 600 men 

50. A rectangular tank contains 350 gallons of water. Its length is 6 ft 

and breadth 3 ft. Find its dopth correct to within one-tenth of an inch, 
being given 1 gallon“977*174 cu. ins.—C. C. [Ana. 37*4 in. 

51. A rectangular block of stone is to be polished on ull faces but that 
resting on tho ground. By putting 3 different faces down, the total surfaces 
to bo treated are found to be 412, 894 and 404 square feet, respectively. 
Find the lengths of tho edges of the block.—C. C. [Ana. 8 ft : 9 ft; 10 ft. 

52. (i) A labourer in charge of a horse-roller traverse! 99 miles whilst 
rolling a field of 40 acres. Find the width of the roller. 1 acre“4840 sq. yd. 

[Ana. 40 in. 

iii) 30 loads of gravel arc laid evenly on a path 400 yds long and 44 ft 
wide. If each load contains a oubic yard, find the thioknose of the layer. 
—C.C. [Ana. 1*8 in. 

51. When a boy was asked to divide 673954G by 94321, he made a 
mistake in writing the divisor, and consequently got 1559 as the quotient 
and 3107 as the remainder. What wm the amount of the error ?—B. C. 

[Ana. 90000 

54. Show that the number represented by obeds, where a, b. C, d and a 

are each a significant digit, is exactly divisible by II, whenever (a+e+#)- 
(5+d) is divisible by 11. —8. 0. 

55. Find the toted cost of carpeting a room 18 ft x 14 ft x 10 ft with carpet 
2 ft 8 in wide at 8s M per yard, and of papering the walls, if the ooet per 
place of paper of length 19 yards and width 21 inches be Is 8d.—Q. G» 

[Ana. £7 4s 4d 


25 
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50. If the manufacturer makes a profit of 30%, the wholesaler a profit 
of 25%, and the retailer a profit of 40%, what was the cost of manufacture of 
an article bought at the shop for 17s fid ?—G. C. [An*. 8a 4d 

57. A person loses in the first year 10% of his capit&L But in the next 
bo gains 20% of what he had at the end of the first year, and his capital is 
now Its 7200 more than it was at first. Pind his original capital.—G. C. 

[Am. Rs 90000 

58. In a firm A % T) ami C contribute capital* Its 25000, Els 35000 and 
Rb 40000 respectively. They agree to divide the profit in proportion to 
fchoir oapital, after paying 6% interost on capital, and Rs 2000 and Ra 3000 
as salaries to A and U respectively for their services. What would each 
receive out of profits amounting to Rs 20000 ?-G. 0. 

[Ann. Rs 5750 ; R* 8250 ; Rs GOOO 

59. A dealer altorcd the trade discount from 10% to 15%. By what 

percentage should he increase tho selling price bo as to recoive the same 
net amount for bis goods ?—<». C. [Arts. 5Ji% 

60. Two mon run a 3 mile race round a course measuring £,ths of a 

mile. If their rates aro as 4 : 3, how often and where doos the winner pat* 
tbe other t —O. C. [Am, Twico, at starting point 

Cl. A merchant buys 4000 maund* of whoat, ono*flftb of which ho soils 
at a gain of 5%, one-fourth at a gain of 10%, ono half at a gain of 12% and 
tho reinaindor at a gain of 16%. Had he sold the wholo at a gain of 11% he 
could have made a profit of Rs728 moro. What was tho coat of the wheat 
per maund ?—8. C. [Ans. R» 20 

62. A cargo is valuod at £5270 fis; the premium on the insuranoe is 

5 guinoas%, policy duty at 4s% and commission What sum must 

be insured to oover the oargo and the expenses of the insurance, and what 
premium must be paid ?—3. C. [Arw. £5G00; £291 

68. A Government officer rocoivod an increment on April 1st 1927, and 
drew Rs 400 p.m. from that date in tho grade 160-25-200-50/2 — 750. Oil 
Ootohor 1st 1927 he was deputed to a foreign servioe for 5 years on his grade 
pay. Contributions were payable to Government for leave and pension 
charges. Contribution for leavo salary was payable at the rate of 121% of 
the pay drawn in foreign service, and contributions for pension were payuble 
at the following rates 


Length of servioe in grade 
1—4 years 

Rate 

5% of maximum monthly pay of grade 

5—7 years 

6% 

ft 

If 

M ft 

8—10 years 

7% 

It 

• • 

It If 

11—13 years 

8% 

II 

■ f 

ff ft 

14—16 years 

9% 

It 

• • 

• 1 

17 and above 

10% 

a • 

• a 

B • %% 


Calculate the total amount to be recovered by Government.—S. C. 

[Am. Rs 7092 8as 

64. A merchant sells a blend of tea at Rs 2 Sae per lb and thus obtains 
25% on his oost prioe. The blend is made up from teas oosting him 
respectively Re 1 4as, Re 1 6as, Ra 1 18as and Ra 1 14as per lb. In an order 
for 18 lb of blended tea, he takec as hie first quantity 7 lbs of tea of the 
Re 1 Has per lb» How many lbs of q*«b of tbe other qualities must he 
add t . —R. A. [Ans. 1 lb; 2 lb ; 8 lb. 
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65. In the following division sums find the dividends :— 
(a) Sab) 9cdei (fgh (b) 417)154 abc (dff 


him 

qhkl 

2npq 

mnpq 


rOsf 


«rn» 


TV» 


—S. C. [Am. (o) 90434 (5) 154707 


66. If GO cubic inches of lead, together with 54 cubic inchos of cork, are 
equal In woight to 1588) cubic inohes of fir, and the weight of equal quantl- 
ties of lead and fir are represented by tho numbers 11324 and ‘45, what 
number represents the weight of an equal quantity of cork T—G. 0. [A ns. *24 

67. A candidate in an examination, wheroin he has to gain at least half 

full marks to pass, has two papers of questions plaood beforo him, of which 
the first carries half as many marks again as tho second. On the first paper 
he gains marks which are 58 of the maximum ; on the eooond, markB which 
are ’43 of its maximum. Doo* he pass or fail ? —O. 0. [Am. Pass 

68. (a) If tho tax on tea he reduced by 10%, by how much must the 

consumption increase eo that there may be an increase of 8% on tho revenue 
from this head ? (Atu. 20% 

(6) A parliamentary grant is mode at the rate of 5s per head for all 
children at elementary schools. If tho grant be distributed at tho rate of 
5s 9d per child in town and 3s 3d per child in oountry schools, what 
percentage of the total number of ohildren is In each class of school ? 

—8. C. [A»». 70% in town ; 30% in country 

69. A money-lender borrows money at 4% p. a., paying interest at tho 

end of the year. He lends it at 6% p. a., payable half-yearly, and reoeives 
the interest at the end of the year. By this means he gains Re 104 6as in a 
year ; how much money does he borrow ?—8. C. [Am. Rs 5000 


70. A man on lBt January borrows Rh 10000 from a friend. This sum 
may be repaid togother with simple interest at 5% either (i) on the 81st 
December by a single payment, or (ii) by equal monthly instalment on 
the last day of each month. 

Show in detail how muoh be pays by each method—G. C. 

71. To estimate the cubio content of a lo^ of timber tho following 

formula may be used C-//X ( ILt&jU ^ , where C is the cubic content of 

the log, L its length, and G , g, g are equal to i'girth of the log at the 
middle, and at the two ends respectively. Estimate the cubic content of a 
log 21*5 ft loDg with girths 15‘2 ft. 12’4 ft and 17 4 ft at the middle and the 
two ends respectively. Give your answer to the nearest cubic foot. 

—P. 8. C. [Am. 302 cu. ft. 


72. A man drove his motor car for 20 miles at an average speed of 
25 m. p. h. At what average speed must he drive for the next 20 miles, if his 
average speed for the whole distance is to be 80 m. p. h. ? 

--P. 8. C. [Am. 37J »• h* 


7S. A person sold out £6460 India 8)% Stock at 64), and with the 
proceeds bought as many Dunlop Rubber Company 6% Preference Shares 
of £1 eaeh as he could @ 16s 8d each. What was the gain in inoome derived 
by the change in investment ? Brokerage )% for India 8took and 8d for 61 
fchare.—I. Com. [Am. £26 8s 
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74. A multiplication sum having been worked ie partially rubbed out, 

the figures remaining being the multiplicand 7699, the first two (of four) 
figures in the multiplier 42, and the last two figures 47 in the produot. 
Restore the complete work.—P. 8. C. [Ans. Multiplier—4253 

75. A rectangular sheet of tin, the lengths of whose sides are 46 in. and 

83 in., has four equal square portions removed from the corners, each side 
of the removed oorner being 9 in., and tho sides are then turned up to form 
ail open rectangular box 9 in. deep. If the box be filled with water, find the 
weight of water when a cubic foot weighs 62} lb. How long will it take to 
diaoharge at the rate of 8 gallons a minute, assuming that a gallon of water 
weighs 8 lb 7 —P. 8. C. [And. 181J lb ; 5} min. nearly 

70. The dlstanoe between Sant&har and Poradaha is 70} miles. No. 1 
Up Train leaves Poradaha at 6-57 and travels uniformly at a speed of 81 miles 
per hour. No. 2 Down Train leavos Santahar at 7-3 and travels at a uniform 
spood of 33 miles per hour. Where do they moot, and at what time 7—G. C. 

[Ans. 3G t V» miles from 8antahar at 7 hr. 59 m. 

77. Find the respective times between 4 and 5 o’clock when the hour 
and minute hands of a clock are (1) exactly opposite each other. (2) at right 
angles to eaoh other. 

—G. C. [Ans. (i) 4 hr 54 ftm ; (ii) 4 hr 5ftm or 4 hr 38ft m 

78. A tradesman imported a quantity of foreign goods for which he had 

to pay a duty of 15%, but the demand lor them having fallen he is obliged 
to sell them at a loss of 5?% ; a month earlier be could have sold them for 
Ra 1242 more, and then he would have cleared 29% on the transaction. 
What price did ho pay for tho goods 7—P, S. C. [Ans. Rs 12600 

79. Two monkeys, having stolen a pile of walnuts and filberts from a 
garden, are on the point of beginning their feast, when they see the 
injured owner of the nuts approaching with a stick. At once they see that 
ho will take 2} minutes to reach them. There are twice as many filberts as 
walnuts, and one monkey finishes the latter at the rate of 15 per minute in 
{-time and runs away ; the other manages to eat the filberts just in time. 
If tho first monkey had stopped to help the other till all were finished, find 
when they would have got away (i) if they eat filberts at equal rates, (ii) if 
the first monkey eats filberts at the same rate as he eatB walnuts. 

—P. 8. C. [Ans. 2} mio ; 2 min 18ft see. 

80. A person owns ( th of a ship, worth £3484, whiob it insured for 911% 
<jf its real value. What would he lose in the event of the ship being lost ? 

—G. C. [Ans. £58 is 4d 


81. Deduce the horse-power developed by a boiler from the formula 
H. P. - erhere Q is the number of gallons lifted per minute, and F 


is the lift in feet. The boiler works from 8 A.M. to 9 A.M. Delivery 100000 
gallons. Net lift 150 ft. Add 70% to cover frictional losses. 

—G. 0. [Ans. 129 H. P. 


82. A golfer hat two olubt mended in Galoutta, a new head put on one, 
a leather face on the other. The former ootte four timet ae much at the 
latter, the corresponding ratio in Lahore being 5. The leather face ooite 
him twice the Lahore price. Including Re 1 for a ball, he pays twice the 
Lahore charge for theee repairs. What ie the Oaloutta charge for eaoh ? 

—P. 8* C. [Ant. Faoe Re 1; Head Rs 4 
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88. Barbier's formal* for resistance to engine end tender in lb per ton is 
fi-8 - 51+3 a*rx(^~^j. where V It the speed in miles per hour. 
Calculate R when F-52, and answer to 3 significant figures. 

—P. 8. C. [Am. 27*7 lb per ton. 

84. A train travels from Colston Basset to Cropwell-BUhop at the rate 

of 20 miles an hour including stoppages. If there were no stoppages, it would 
travel at the rate of 25 miles per hour. After it has lost half an hour by 
stopping, an accident ooours owing to which it deoreases its speed to J-tbs of 
its former rate, and arrives at Cropwall-Bishop half an hour late. Wbero 
does the aocident happen, and what is the distanoe from Colston Basset 
to Cropwell-Bisbop ?— O. ('. [-4ns. 50 miles from start ; 30 miles 

85. Two clooks, of which one gains and the other losoa one minute in an 

hour, striko 1 O'clock together. What will be the Intorval by a oorreot clook 
botweon their respectively striking 2 O’olook ? — G. C. [ifns. 2sgnu niiu. 

86. B is a plaoe on a river betwoen A and C, and it twioo as far from A 
ap from C. A man who rows at a uniform speed can row against the curront 
from A to C in 2 Ur 20 minutes ; and can row from A to B and baok again 
in 2 hr 35 minutes. How long will ho take to row from C to A ? 

—I\ 8. C. [Ans. 1 hr 82* min. 

87. A weir is 1200 yards wide. If the water rises an inch while tho 

stream is flowing at the rate of 3 miles an hour, how many additional tons 
of water will pass over the weir per minute 7 A cubic yard of water weighs 
■fths of a ton.—G. C. fit tie. 2200 tons 

88. A bill for 10 lb of butter, 7 fowls and 52 quarts of milk amount to 
42s 7d, when a bill for 1 lb butter, 2 fowls and 4 quarts of milk is Gs XOd. 
The next week, butter risos Id per lb, and fowls 3d oach, and tho bill for 8 lb 
butter, 5 fowls and 46 quarts of milk is 35s lid. Find the prices for the 
first week.—S. C. 

[Ans. Butter—14d p. lb ; Fowl—2s 3d eaob * Milk—3*d p. qt. 

89. A formula for ascertaining the average pay of a time-scale of pay is 

where A is the minimum pay of the scale, B the maximum pay, R tho period 
of rise iu years, E the average age at entry into the loale, and F the average 
age of retirement on super*ann nation pension. 

What is the average annual cost (to the nearest Rs 100) of the oreation of 
8 posts on the time-eoale of Bs 80-5*200 per month (average age at entry 35 
years) 7 The average age of retirement is 55 years in both cases.—8. C. 

[Am. Rs 11600 

99. A man after spending 5% of his income in Insuring his life, and 5% 
of the remainder in inoome tax, hat Rs 20 more than 90% of his whole 
inoome left. Find his whole'inoome.—8. C. [Ant. Rs 8000 

91. A tradesman sells two articles together for Rs 46 making 10% profit 
on one and 20% on the other. If he had sold eaob article at 16% profit, the 
result would have been the same. At what prioe does he sell each article 7 

-S. C. [Am. Rs 22 ; Rs 24 

92. One tap will fill a cistern in 4 hours and a eeoond will fill it in 

6 hours. Find with the aid of a graph the time they will take to fill the 
cistern together. — 8. C. [Am. 2 hours 24 min. 
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98. In a long division sum the quotient consists of 2 figures; if the 
dividend is 84266 And the two remainders Are 305 And 660, find the divisor 
and the quotient.— P. 8. C. [Am. 624 ; 64 

94. Rupees 26600 was invested for 3 years at compound intorcst, the 
rate being 6% for the first year, 4% for the seoond and 8% for tho third. 
Interest wan added half-yoarly. Find tho amount earned.—G. C. 

. [Ans. Rs 8228 Gas 

95. A bill for £760 was drawn on Gtb March payable 6 months after date 

the rate being 4}% p. a. It was discounted 28th June. What did the banker 
pay tho holder of tho hill ?—(.», C. [An*. £743 5s 

98. A contractor undertook to construct a railway 400 miles long. He 
was able to shorten tho line by 10 miles, hut the cost of construction exceeded 
his estimate by Rs 160 per mile. If the total cost was unaltered, what was 
his estimated expondituro per mile 7 [An*. Rs 6850 

97. During a salo a trader reduced the price of his goods 25% below 

marked prices, which had originally been fixed to allow 25% profit on cunt 
prico aftor deducting 10% discount for cash. What per cent does ho gain 
or lose ?—G. C. [Ana. 4|% gain 

98. An exoosH of 25% was chargod by mistake on an invoico (or 24 tons 

16 cwt 8 qr @1 £7 13s Cjd per ton. Calculate tho amount of the Credit Note. 
-G. (J. [Ant. £47 8s 2 d 

99. An Accomodation Bill was accepted on the 8th January 1935 at 

4 months. It was discounted on the 11th February following to moot a bill 
for Rs 9900 due on that date. If the rate of disoount be 4 per cent p. a. what 
was tho amount of tho first bill 7—0. C. [.4ns. Rs 9997 8as 

100. In terras of a partnership agreement between A, B and C, Band 
C are allowed to draw at the rato of Rs 260 and Rs 200 p.m. respectively in 
anticipation on profits, no interest being chargod thereon. It is agreed that 
the Capital Aocounts will be debited with these amounts in the event of loss 
or insufficient profits. Profits are to be divided in proportion to capital and 
left in the business, lees drawings. During the first year there was a loss of 
Rs 2400 ; and during the seoond year there was a profit of Rs 20880. If A 
brought to tho business Rs 30000, B Rs 20000 and C Rs 10000, show the 
balances of the capital acoounts at the end of the second year.—G. C. 

[Am. A-Rs 40820 ; B-Rs 19680 ; C—Rs 7680 

lit. It was estimated that a new waterworks scheme would oost a 
municipality Rs 366686 lOas. If the rateable value of the town is Rs 8 crores, 
find to the nearest J-pio the additional rate that will have to be charged to 
raise this amount. What excess, if any, would result if 98% only of the 
total dueB are collected ?—G. C. [Ans. Ip in Re 1 ; Rs 42747 lias 

192. An analysis showed that the cost of production of au article is made 
up as follows: Materials 40% ; wages 30% ; overhead charges 30%. If wages 
rise by 10% and tho oost of materials fall by 5%, find the reduction necessary 
in the overhead charges In order that the coat of production may remain 
unaltered.—G. C. [Jni. 31% 

198. A tourist buys a bill in London for RM 10260*25 at a cost of £455. 
He encashes it in Paris when the rate is 100 franc* «RM 16*60 and spends a 
sum of 37076*83 francs. When he returns to London be finds that he has 
■till left with him the equivalent of £200. What are the rates between 
London—Paris, and London—Berlin 7—Cb-C. 

# [Am. £1 • 126*536 irancs-RM 22’56 
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t04. A railway entered Into a contract with a oolliery to oloar a oertain 
quantity of stock at iU aiding in 85 weeks. 50 trucks of capacity 19i ton* 
each wero employed for the purpose for two days in the week. At tho end of 
18 weeks it was found that only A the of the stock had been cleared. If the 
railway then allocated 05 trucks for 8 days in tho week to finish the work 
in the stipulated timo, what must have been the capacity of each new 
truok ? What will be the total cost of rloarauoe, t( the expenses up to tho 
cud of the first 18 weeks amounted to Us 800 T—O. 0. 

|\4us. 26$ tons ; Ks 1850 

t05. A broadoast receiving set was purchased on the following terms :— 
Rs 50 down on 1st January 1988 and 12 instalments of He 15 each payable 
on the first day of every succeeding month. A (tor the third monthly payment 
was duly mado, the purchaser desirod to pay tho Iialanco in a lump sum. 
Wbat is tho last date on which tho dealer would bn prepared to receive this 
lump sum payment without charging interest ? What was tho avorage 
interest charged on the instalment terms if tho cash price was Its 200 ? 

—a. C. [Ana. 1st Sept. 1988 ; 87% p. a. 

108. A Bank charges tho customer K* 5198 Tins for a remittance to 
London wbon the rato of exobango stands at Is bjjd to tho rupno. What Is 
tho value of tho remittance in £ sterling ?— O. C. [£411 13s lOd 

107. Two grados of motor oil A and Jl aro mixed in the proportion 8 : 1 
to mako 90 gallons of grade C. When half of C has been sold, a further 
quantity of A is addod to increase tho proportion of A to It in the resulting 
mixture to 7 : 2. Find tho quantity of A last addod.—O. C. [.4 ns. G gallons 

108. A speculator invented in Jute shares at 285 and sold out at 289} ; 

ho ro-invested in Cotton sharos at 8l| and sold out at 82} ; thon, in Coals 
at 55 and sold out at 54} ; thon in Government Paper at 45.J and sold out 
at 428 ; then ho bought War Loan at 100J, and sold at 105. Assuming that 
every time all tho amount roalised was fully ro-lnvestod, does he gain or loso 
by tho transaotlonB ?—Q. C. [Ann. Neither 

109. A man sold a horse at a profit of 8%. If the phe ' had btu>u Rs 27 

lower tho result would have been a loss of 10%. Kind the oust price of the 
horse.—A. G. [Ana. Rs 150 

110. Galvanized sheets were despatched to a factory as follows 

285 pcs. weighing 1 ton 15 cwt 3 qr 
115 pcs. „ 18 cwt 3 qr (sib 

460 pee. ,, 2 ton 14 cwt 2 qr 8 lb 

90 pcs. ,, 8 cwt 1 qr 

Make out an invoice for these at Rs 4 8as per owt. Find also the average 
weight and prioe of a sheet.—G. C. [dns. Rs 628 8as ; 14*6 lb ; 9as 5p 

111. 11 B. W. G. copper wire (J-in. tbiok) is wound closely round a 
cylindrical drum 2 ft. high. The drum has a diameter of 3 ft. 6 in. and a 
base of diameter 7 ft. If 109 ft. of the wire weigh 4'75 lb, find the length 
of the wire fully covering the drum, and its weight. 

[Ana. 132 miles 128 yd, 8 591 tons 

112. A scheme of street electrification is estimated to ooet a City 

Municipality Rs 12} lakhs per annum. If the rateable value of the oity bu 
Rs 2} orores, find to the nearect pie the additional rate that will have to be 
levied to meet this expenditure. If 15% of the additional rate cannot bo 
collected, find whether it will still be possible to moet the on tire oost of 
the scheme from the levy.—G. C. [Ana. lOp in the rupee ; Yes 
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11S. A. B and C enter into partnership in which C has a ]rds share, 
the others holding equal shares. It is agreed that 6}% of the profits will be 
set aside as a Reserve ; and that A and B are to receive 10% and 16% 
respectively of the profits as salary. Find what the partners receive from the 
business if the profits during a year are Rs 4664 8es.—G. C. 

[Ans. A —Rs 996 12as 6p ; B—Rs 1281 8as ; C— Rs 9133 5as 

114. A train runs as follows 

A to B...5 miles in 8 minutes...stoppage 3 mins. 

B to C...4 ... 6 ... ••• ... 3 ... 

0 to /)...C ... 10 ... ... ... 4 ... 

B to Ai..8 ... 11 ... ... ... 4 ... 

R to F.,.7 ... 10 ... ... ... 9 ••• 

F to C/...4 ... C ... ... ... 3 ... 

Find the average speed of the train (i) with stoppage, and (il) without 
stoppage—0. 0. [Ant. 90 m.p.h. ; 40m.p.h. 

115. The ratio of oxpenaes to income of an insurance company Is 48 per 
cent. If expenses bo curtailed by 26% all round, how will the expenso ratio 
be alterod, if at the same time the income falls by 10% 7—O. C. [Ans. 40% 

116. A man roceivod in 3146 and exchanged it @ £1-35. He also 

rcocivod £98 17s Gd and exchanged it at £1 “14*75. Find his gain percent 
in each cmo and calculate his total gain if oxchango stood at £1-© 4*807. 
-1. Com. [Ant. 2*73% ; 2*46% ; 38*42 

117. A man has £2100 stock 3 per cent which he transferred to the 

3} per cents at £87 j, thus increasing his income by £7. What was the prioc 
of the 3 per cents 7—1. Com. [Ans. 83J 

118. A loan is to be repaid as follows 20 per cent at the end of a 

month, and the balanoe iu equal monthly instalments thereafter @5% of 
the outstanding. After the 10th monthly instalment has been paid, the 
borrower desires to pay off the balance in a lump sum. For how long may 
he postpone this payment 7—G. C. [Ant. 5j mos. after last payment 

119. A Transport Company has an average monthly income of Rs 80,000 
from 40 motor lorries doing an average of 229J miles a day for 6 days in the 
week. What should be his estimated monthly income with 85 similar 
lorrie* doing 202 J miles a day with a rest of two days in the week ? 

—G.C. [Ans. Ra 1,25,000 

120. An author received a sum of money for a book, and in addition, a 

fixed amount for every oopy sold. When 600 copies had been sold, he bad 
receivod £86 16s 8d, and when 1350 copies bad boen sold he had received 
altogether 4 £142 10 b. How muoh will he have received when 10000 copies 
have been sold 7—1. Com. [Ans. £719 3s 8d 

121. It was noted that two dockyard cranes took 7 hours 46 minutes to 

dear 310 paokages from the ship's hold. How long will three oranes take to 
dear 8444 similar paokages, if the third crane oan work 1} times as fast 
as the others 7—G. 0. [Ans. 49} hours 

192. A firm makes a profit of 10% iu excess of its previous year's profit 
for 4 oonseoutivo yean. The difference between the profit made in the second 
and last year* amounts to Rs 12,706. What was the first year's profit 7 

-G. C. [Ant. Rs 65000 
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13$. An article was marked 20% above ooak. I! the trader allowed the 
«xenal trade disoount he could get Rs 24 more than what he got by selling 
it at a disoount of 20% to clear shop-toiled stock. What was the rate of 
trade discount, which if oalculatod on the ooet price would oome to Rs 20 7 

—G. C. [Ana 10% 


114. A grocer buys dour at 8aa 6p a seer to adulterate barley at 15as 6p 
per seer. How would be mix them In order to tell the mixture at Re 1 2as 9p 
per seer to clear 26% ? How muob flour will thus be used with 6} seers 
of barley ?—G. C. ** [Ane. 1 : 23 ; J seer 


125. A difference of 15as in the oost prioe of an artiolo would mean a 

loss of 6% to thb dealer instead of a gain of 7j%. What is tbo cost prioe 
of tbo article 7—G. C. [Am. Rs 7 8as 

126. The list price ot an artlole is 25% above the selling prioe ; and the 
cost price is 40% below the list prioe. Find the rates of discount and profit. 

[Am. 20% ; 381% 


127. A bankrupt's assets are as follows : Cosh and realised assets, 
Rs 55325 ; good dobts Rs 18695 ; dobts 60% good Rs 24300 ; debts 40% good, 
Rs 38500. His liabilities amount to Rs 209000. How muohoan the reoelver 
pay as dividend ? [Atu. gas in Re 1 


After some litigation a claim for Rs 52250 was ordorod by the oourt to 
bo treated as preferential. How would a creditor for Rs 42000 bo affoctcd 7 
—G. C. fdnj. Further loss Rs 7000 


128. A cubloal box, of external dimensions 17 inches oaoh way, would 
contain crushod ore of the value of £421 17s 6d, if it were mado of material 
1 inch thick ; but by mistake it has been made of thicker material and tho 
difference in the value of the ore which it will hold is consequently £78 17s 6d. 
What is the real thickness of the material T—L Com. [Ann. 15 in. 

1*9. An increase i f 50% in tho import duty resulted in an inoreaso of 
20% in tho price of a motor car. Wbat peroentogo of the old prioe represented 
duty ?—G. C. [Am. 40% 

ISO. A discount of 33 J% is allowed on tbo list prioe of a certain make of 
guns. The importer has to pay duty at 20% on the net cost price ; and his 
expenses are estimated at 10% on the samo. If the guns are sold at the list 
price plus duty caloulatod thereon, what is the profit mado ?— V. C. 

[Am. 88*% 

131. 1 maund 38 soars of vegetablo ghee was mixed with pure ghee to 
lorm a mixture 61% pure. A dealer tries to improve the quality by putting 
a further maund of pure ghee into the mixture. What is tho percentage of 
ghee in the new mixturo 7—G. C. • [Am. 67'6% 

182. A city municipality decides to meet half of a new recurring expen¬ 

diture of Rs 20 lakhs out of its ordinary revenue, and to raise the other 
half by increasing the rates. If the rateable value of the city be 12 } ororos, 
calculate the additional rate that will be levied to raise the nocessary funds. 
Answer correct to tbe tenth of a pie.—G. C. [Am. 1*6 pies lu Re 1 

183. 200 2-in. hexagonal nuts weigh 52jjlb. If a cubic foot of the metal 

weighs 480 lb, and tbe nuts have been made out of a plate \\ in. thick 
find the inside diamater of a nut. [Am. 1 inoh 

184. A and £, the principal ingredients in the manufaoture of a 

commodity, are used in the proportion 5 : 6. Tbe respective oosts are as 4 : 8. 
The finished product is equal in quantity to that of A , and is sold at a profit 
of 10% at Rs 22 per owt. If the other expenses agtorflduction amount to 
Rs 6 per owt produced, find the altered selling price *Ven the oost of the 
ingredients go up by 10%. [Am. Rs. 23 lOas 6p per owt. 
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115. A merchant In New York buys goods in Genov* to the value of 
4004 franos. Find the value of the goods in dollars, when the rate of 
ezohange between London and Geneva in 36*48 franos to the £.—L Com. 

[Aim. 1764-60 


188. A man left Rs 18 000 with the direction that it should be divided 
in such a way that his 8 sons, aged 9, 13 and 16 years, sbonld each receive 
the same amonnt when they reaohed the age of 36. If the rate of interest 
is 3$% p.a., what should each son receive when he is 35 years old ?—I. Com. 

[Aim. Rb 9860 ftas 


187. Of S pipes A, B, C t A and B together can dll a cistern in 
30 minutes; B and O together can fill it in 18 minutes ; A and C together can 
fill it In 16 minutes. How long will B alone take to fill the cistern ? 

-P. 8. C. [Aim. 5X9 min. 


188. The rents on a certain estate aro 16% higher now than they were 
10 years ago ; the landlord allows 30% off the total rental for repairs and pays 
his agent 4% of the remainder for collection ; after paying incomo tax at 8d 
in £1 on bis grots income, his net income is £6670. What was the rental 
of the ostate 10 years ago f—P. 8. C. [Anj. £7812 JOs 


189. A can beat B by 1 foot if be givos B 3 yards start in a race of 
100 yardH ; if B givos C a start of 8 yards in a race of 130 yd, C wins by 
28 in. Who will win and by how much if A givos C a start of 10 vd in a race 
of 100 yd 8.C. [Ans. C beati A by JJyd. 

140. A river whioh flows at a uniform rate passes through two towns 
which are 184 miles apart. A steamer travelling down stream from one town 
to the other takos 45 minutes for the journey, but a man rowing a boat takes 
twice as long. On a journey upstream the row boat takes 3 times as long 
as the stoamer. Wbat is the rate of flow of the river and what would be the 
speed of each of the boats in still water ?—S. C. 

[Ans. 21 m.p.h.; 6} m.p.b. ; 15J m.p.h. 

141. At three positions A, B, C in town, which are in the same straight 
lino aud of whioh eaoh is J mile apart from the next, the distant boom as 
of a gun is heard at different moments. At D and A the boom is heard 

soc. and ljj sec. respectively later than at C. Calculate the distance of the 
source from B to the nearest mile, the velocity of sound being 1120 ft per 
second.—B. C. 8. [Ans. 12 miles 


142. An ordinary wooden match-box contains 70 matches. Tho section 
of each match is a square ; 6 matches arc placed side by side, forming a 
rectangle 4 in. wide and 2 in. long. Find the internal cubical contents of the 
box, supposing Jth of the whole space is wasted—P. 8. C. [Aim. 1* cu. in. 

148. Tho gradients on a railway between two stations A and B are 
as follows 


litfSOO 

rise 

for 

730 yard. 

level 

—- 

»» 

160 „ 

1 in 2500 

fall 

n 

2130 „ 

1 in 670 

fall 

M 

334 „ 

level 

— 

»• 

160 „ 

1 in 2400 

rise 

>• 

1630 „ 

1 in 900 

rise 

• 1 

630 „ 


Find the diffmnoe in ltvel between A and B. —B. C. S. [Aim. 3*8 yd. 
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144. A model of a machine is made from the tame material as the 

machine itself, the linear dimensions being redooed on the soak 1*5 inches to 
the foot. If the model weighs 74 lbs, what will be the weight of the machine 
to the nearest ton ?—B. C. 8. [ini. 17 tons 

145. In order to oalonlate the diameter of a piece of wire, a length of it 

is dropped into a vessel completely fall M water. If 85 oubio centimetres of 
water spill cover, and the length of the wire is one metre, what is its 
diameter ?—B. C. 8. [ini. 2*23 min. 

146. Newsprint, *003 In. thick is rolled tightly into the shape of a 

cylinder. If a roll contains 20 miles of paper, find its diameter to thn 
nearest foot.—P. 8. C. [ini. 6 ft 

147. In 1940, in a market of rising money ratos, an investor has the 
choice of tho two following investments: 4% stock (1960-70) at 85 and 
4 J% stock (1955*75) at 95. Which investment should be pieforrod ? 

Which should give the better average yield, assuming that there will be 
a steady fall in money rates ? [ini. The former In both canim. 

148. A bucket 12 inchos high is placod out in the rain ; and in an hour 
it collects rain water to a height of 5 inchos. If the top has a diamotor of 
8 inches, and the bottom 4 inches, find the rate of rainfall por hour. 

[ina. 1848 inohev*. 

149. The expenses of a hotel aro partly constant, and partly vary 

directly with tho number of boarders. Each boarder pays Its 390 a month. 
The profits are Rs 54 a head per month when there aro f>0 boardors, and 
Rfl G4 when there aro GO. What is the profit on each boarder whon there 
are 60 ?—O. C. [ins. Rs 76 Bus 

150. A vessol trad:ng between two ports left one of them under stoam, 
but 3G hours aftor starting, a fair wind enables her to go 3 milos per hour 
faster during the rest of tho journey, and to reach distination 21 hours 
rioonor. Had she boon able to utilise the wind during the whole journey 
she would have arrived G hour* before she actually did. Find tho rate 
under steam and the time for the journey under steam only.—»r. 0. 

[ins, 16 m. p. '“i. ; 1G2 hours 

151. A stone sphere, 18 inches in diameter, on a College hrldgo at 

Cambridge was rolled off into the Cam. If it bad been plaood in a rectangular 
tank containing water, bow much would the water have risen if the tank had 
been 4J ft long and 24 ft broad ?—P. S. C. [ini. 1*9 in. app. 

152. A person invests Rs 43,700 in the purchase of 9 4% Port Trust Loan 
at 115 and sells out when tho price goes up to 125, investing tho proceeds in a 
3J% issue at 95. What is tho ebango in bis net annual income, assuming 
that an income tax of 2as 8p in the rupee was payable by him throughout ? 

—G, C. [ins. Rb 191 10as 8p 

158. If 1*143 and 2*571 are both correct to 9 places of decimal, find the 
limits of error in their product. —G. C. [ini. +*001470 

154. A father wishes to provide a dowry for his daughter's marriage. 
He puts in a small sum every month in Savings Bank and expects an interest 
of 8% per annum on monthly balances. Find how much he should lay by 
every month to obtain at least Rs 5000 at the end of 15 years, [ini. Rs 22 la 

155. Find the cost of making a road half-a-mUe long, 3Gft wide ; the sail 

being first excavated to a depth of 1 ft at a cost of Is per cu. yd., rabble being 
then laid 9in. deep at a cost of Is 6d per cu. yd., and than 3 in. of gravel 
at 3s 3d per ca. yd. being laid on the top, and the whole consolidated by 
a steam roller at a cost of 2d per sq. yd.—1. Com. [ifll. £605 
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156. What price should be marked on article! which cost £3 6s fid so that 

a profit of 10% may be made after allowing a discount of 131% * or 
discount T —I. Com. [Ana. £2 18a fid 

157. A man embarks his whole oapital in 4 successive ventures ; in the 
firnt he obtains 100% and in each of the others he loses 30%. Show what 
percentage he has gained on his original capital. —I. Com. [An*. 3*4% 

158. A workman is able to savo 124% of his wages ; but if his wages 

were raisod 2s a week and his expenses wore increased by 10%, his annual 
savingB would be diminished by 17s 4d. What are the man’s weekly wages, a 
year being taken as 62 weeks oxactly ? —I. Com. [Ana. 26s 8d 

159. A and B are partnors in a trading venture A contributing £2000 and 

It £8000. A, however, acts as manager, the undoritanding being that, of the 
profits A shall get 25% for bis sorvices as manager, tho remainder to be 
divided in tho ratio of their contributions. B gets £120 in his* share. What 
would A get T —I. Com. [Ana. £146 13s 4d 

180. An estate consists of house proporty of gross rental of £160, but land 
tax £-8 10s, sewer* tax £1 16s and insurance £) 15s are paid. The losses on 
account of bad tenants amount to 124% of the rental, ordinary repairs to 
174% and collection charges to 24%. Find tho valuo of the property at 4% 
simplo interest. —I. Com. [Ana. £2306 5s 

161. A yard measure is too long by *18 inoh. It is used to measure tho 

sides of a roctauglo ; find how much per cent the true area exceeds the 
cnlculatod area. —I. Com. [Anj. 1% leaa. 

162, In mixing toa 1 lb. in every 100 lb is wasted. In what proportion 
must a dealor mix toas which cost him Is 9d and Is 4d per lb respectively, so 
as to gain 10% by soiling the mixture at Is 6d per lb ?—B. C. B, [Ana. 4 : 1 

188. The capital of a certain Railway is £1,000,000 in 30,000 shares of 
£60 each fully paid up. Tho gross annual receipts are £105,000, of which 
48% is absorbed in working expenses, £4,600 goes to tho roservo fund, and the 
remainder to pay dlvidond. Find what annual inoome a person will obtain 
from tho investment of £4,500 in the undertaking, tbo shares being at 
£62 10s. —B. C. 8. [Ana. £180 p.a. 

164. A dealer bought a horse for £110, and sold it the same day for 
£121 15 b allowing the buyer 5 months* credit. Monoy being worth 34% per 
annum, what was his gain per cent T —B. C. O. [Ana. 9^% 
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The appended Tables are meant to be used to simplify calcu¬ 
lations. The values obtained from them may be depended upon 
for most practical purposes, with the limitation that the 
Logarithm Tables can give only four dependable significant 
figures in the answer. Interest Tables will be found to be more 
accurate, while the decimalised values of annas and pies will give 
exact values. The Conversion Tables are necessarily approximate, 
but will be found of extensive use in checking results otherwise 
obtained. The Calendar for the current century may be found to 
be useful for different purposes. Foreign Money Tables have been 
omitted in the present uncertain international conditions. 

The illustrations following indioate the manner in whioh the 
Tables may be used with advantage. 

ILLUSTRATIONS 
TABLE I G. Weights and Measures : **' 

(i) Reduce 53$ standard Maunds into cwt. 

[1 md - $ cwi + 2 - 2 lb - J)] 

$ of 53$ cwt -26 cwt 3 qr 

2 — 13 » 1 » 14 lb 

40 cwt 0 qr 14 lb 

less 2x53$ lb-3 qr 23 lb 

7 - _15^_ 3 qr 8 lb 

39 cwt 1 qr 6 lb 

Mete. A somewhat rougher Talna is obtained by taking 1 md. — 4 cwt + 3 
-IS. 

(ii) Reduce 3 ton 15 cwt to maunds. * 

[1 ton - 26 md + 4th o! 20 mds] 

3f x 25 - 93 md 80 seers 

31x20** - 8 ■ 18 - 

102 md 3 sears 
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(iii) Find the weight of 6 Madras oandys (600 lb.) 

[l candy—4 cwt + 8-14] 


6x4 owt 


-1 ton 4 owt 

3 cwt 


1 ton 7 owt 

le»» 14 i.e. ^0(3 owt_ 0 qr 24 lb 

1 ton 6 owt 3 qr 4 lb 


(iv) Find the length of 
meters. 

36$ x l Km — 

2 - 


railway 36$ miles long in Eilc 
[1 mile-1 Km + 2 + 6 + 9% + 3°/{ 

36 6 Km 

18'26 


§- 365 

9% — 33 

68 73 Km 

Note. I! the work were continued to the next stage, a slightly bett 
result would be obtained 6 0*74 Km a pp, 

(v) Convert 368 60 Kg into lb. [l Kg - 2 lb +10 + 2% +10 + i 


368'60 x 2 


2 % 


lb 

- 737 

- 737 


1-474 

147 

073 

812*394 lb 


812} lb nearly. 


TABLE IT. Customs : Find duty on the following : 

(i) 1$ owt cardamon. 

Tariff value @ fU 55 per owt - Bs 82 8as 

Duty @ 60%...Re 42 4ae 

Uts & 6%...Bs 4 4as -Re 38 

A**'*"' ' 
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{ii) 1000 pairs of Continental boots and shoes, 
valued at Bs 3580. 

Duty (® 25% ad. val. — Rs 895 

Duty at 4aa per pair ... Ba 250 

at la "4 ... Ba _62_8as 

Ba 312 Baa 

.’. Duty payable ia Ba 895 

TABLES VI-VII. Money and Exchange : 

(i) Convert Ba 8500 into Yens at Ba 100 — 77"50 Yena. 

Rupee 1 - 7J Yen 
850 x 8 - Yen 6800 

x 1 - _JlS'fiQ 

Yen 6687'50 


<ii) Reduce 8 385 60 into Milreia at $ 100-870 MilreiB. 

3856 

8‘7 

30-848 .-. S 385-60 - 33-85 Milreia . 

29992 
88*8472 

(iii) Find the value of 151 lba of Tea @ lOas 7p per lb. 

10aa 7p-Re 6614A from the Table. 

10 lba ooBt Ba 6 6146 
5 lba coat 2 Ba 3*3073 
•5 lb coats 10 Ba '3307 , 

Ba 10-2526 

i.e. Bs 10 4aa from the Table. 


(iv) Convert £334 5a 9d into Rupees @ Be 1 - la 6Hd 


£300-3 xBa 1368 15as 8'9p 
30 — 3 x Ra 136 14aa 4"5p 
4-4 xRs 13 lias 0*4p 


58- 

9d —9 x 110p 


Ba 4106 15as 2'7p 
410 lias l"5p 
54 12as l'6p 
3 13aa 6'2p 
8as 3‘0 p 
Bs 4576 12as 3p 
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(v) Convert £65 8&s 10§d into Bupees @ Re 1 - Is 6||d.. 


£50- 
£ 10 - 
£5- 
5s- 
3s- 
lOd — 
id- 


8x 
10 x 


lOas l‘5p 
101p 


Be 632 9as 10'9p 
126 8&s 4'6p 
63 4ae 2*3p 
3 2as 7‘3p 
1 14as 4'5p 
8aa 5'0p 


Rs 828 Oa 3*6p 
or, Rb 828 Oa 3p 


(vi) Convert Rb 5834 into £’s & la 6ifd. 

Reqd. value ** £5834 x 0769531 

-£448*9445 -£448 18b lOjd 


(vii) Convert Rs 863 lOas into £ sterling at Re 1 - 1b 6lfd. 
Reqd. value - £863 625 x '0774739583 - £66 9084 

- £66 18b 2d 

(viii) Convert 9 453‘50 into £ sterling at £1 -$ 4'90/j. 

At this rate $1-£'2040426. Multiply correct to 4 decimal! 
places, 453*50 x '2040426. 


20*40426 

47585 

81*6170 

10*2021 

*6121 

'1020 

92*5332 


Required value-£92*5332 

- £92 10s 84 


TABLE VIII. Brokerage, Commission and Discount. 
(i) Calculate brokerage on Ra 8620 12as @ 33%. 


8}% on Rs 8000 ... Rb 300 

600 ... 22*6 
20 ... 75 

*7 ... *026} 

*05 ... *001 i 

Rb 323*278 

. . Required brokerage - Rb 323* 4ae 
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(ii) Find discount on £63 15s @ 41% 

® 4i% on £80 ... £3'4 

3 ... 1275 

10b ... 0212 

5s ... _ 0106 

£35593 

.'. Required discount- £3 11a 2ld 

TABLE IX. Simple Interest, Banker's Discount. 

(i) Find simple interest on Rs 6325 (or 68 days @ 23% p. a. 
Roqd. interest - Interest on Rs 5325 * 68 ® 23% p.a. for 1 day 

- Interest on Rs 362100 @ 23% p. a. for 1 day 

Interest @ 23% p. a. for 1 day on Rs 300000 ... Rb 22 6027 

60000 ... 46205 

2000 ... '1507 

100 ... '0076 

Rs 27 2814 

. . Required interest - Rs 27 4as 6p 

(ii) Calculate Banker’s Discount @ 3J% on a bill for Rs 6385 
to mature after 39 days. 

Discount-Interest on Rs 6385 x 39 for 1 day @ 34% p. a. 

- Interest on Rs 249015 for 1 day @ 34% p. a. 
Interest @ 34% for 1 day on Rs 200000 ... Rs 19U781 

40000 ... 38356 

9000 ... '8630 

' 10 ... *0010 
5 ... '00 05 

Rs 23'8782 

.'. Required discount - Rs 23 14as 
TABLE X. Table of Days 

(i) Calculate the number of days between 18th March 1937 to 
27th July 1937. 

27th July 1937 is 208 days from 1st Jan 1937 
and, 18th March 1937 is 77 days from 1st Jan 193? 
.’. Intervening Period -131 days. 
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(ii) Find the number of days to maturity of a bill due on 13th 
Feb. 1936 as at 22nd November 1935 on whioh it is disoounted. 
Bill due on 13. 2.36 

Days of Grace 3 From 22.11.35 to 31.12.35*39 days 


Bill matures on 16. 2.36 

Discounted on 22.10.35 From 31.12.35 to 16.2.36 - 47_days 

86 days 


Intervening Period * 86 days 

TABLE XI. Depreciated Book Value. 

Find the depreciated book value of an asset costing Rs 105000 
at 7J% p. a. on reduoed values at the end of 11 years. 

From the Table Rs 1000 thus depreciated beooznes Rs 424 

Required value - Rs 424 * 105 


- Rb 44620 


TABLE XII. Years' Purchase represented by prices of a 3j% 

perpetuity . 

If 3i% Irredeemable Government stock is quoted at 94*, 
find the number of years' purchase represented by the price. 
Also, find the relative yield. 

A price of 90 represents 257 years’ purchase 

» w 4 » ri4 * * 

” " 3as » '05 » * 

26*89 years’ purchase 
Required answer-26*9 years' purohase 

= »27 years’ purchase 


Also, yield per annum - 

-372% 


(See Reciprocals Table) 


TABLE XVtl. Yield on Investments . 

To find yield on investment in the 3i per oent at 89H 
@ 89* yield » 3*91% ® 90 yield - 3*89% 

@90 * ' » 3*89 Diff. 3as » ’01 Add 

Difif. 8as • * *02' ;.0»H • 890% 

3as • • *01 

N. B . The method used it linear Interpolation. 

er • 
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WEIGHTB AND MEA80RE8 
A. Imperial Standard Units (F. P. 8.)* 

Linear Measure 


12 inches 

eee 

1 foot 

6 feet ... 1 fathom 

Sleet 

ese 

1 yard 

10 chains ... 1 furlong 

8} yards 

see 

1 rod 

8 furlongs ... 1 mile 

22 yards 

see 

1 chain 

1760 yards ... 1 mile 

100 links 

ee e 

1 ohain 

6082 feet ... 1 Br. Nautical 




mile 



Square Measure 

144 sq. ins. 

• •• 

1 sq. ft. 

10 sq. chains ... 1 acre 

9 sq. ft. 

• f # 

1 sq. yd. 

4840 sq. yds. ... 1 acre 

484 sq. yds. 

see 

1 sq. chain 

8 roods ... 1 acre 

10* sq. links 

• tt 

1 acre 

1 sq. mile ... 640 aores 



Cubic 

i 

1 

1728 cubio inches 


1 cu. ft. 

277*274 cnbic ins.... 1 gallon (Imp.) 

27 cubio It. 


1 ou. yd. 

231 cubic ins.... 1 U. 8. gallon 

128 cubic ft. 

• ee 

1 cord of 

40 oubic ft. ... 1 shipping ton 



wood 

(standard) 

21C0'42 cubic ins. 

* •• 

1 standard 

100 cubic ft. ..1 Register ton 



bushel 

(shipping) 



Paper 

Measure 

24 sheets 


1 quire 

20 quirts ... 1 ream 



10 reams 

«... 1 bale 



Liquid 

i 

1 

16 fluid ounces 

• • • 

1 pint 

4 gills ... 1 pint 

2 pints 

• • t 

1 quart 

4 quarts ... 1 gallon 

81} gallons 

• ee 

1 barrel 

2 barrels ... 1 hogshead 


•The Imperial Standard Unite are used in Great Britain, British Colonies 
and Dominions and aleo in the U. S. A. (with some difference* noted below.) 
•• 1 knot U a speed of 1 Nautioal mile per hour. 

60 Nautical miles -1° of earth's so rises. 


COMMERCIAL MATHEMATICS 


Vlll 


Avoirdupois Measure 


271) grains 

aet 

1 dram (dr.) 

20 cwts. 

tee 

1 ton 

16 drams 


1 ounce (os.) 

2000 lbs. 

eee 

1 Short Ton 

16 onnoes 

tee 

1 pound (lb.) 



(American) 

28 pounds 

• at 

1 quarter (qr.) 

2240 lbs. 

tea 

1 Long Ton 

4 quarters 

•a# 

1 hundred¬ 

437J grs. 

• •• 

1 oz. 



weight (cwt.) 

7000 grs. 

tee 

lib. 



Troy Measure 



24 grains 

• • • 

1 penny* 

12 OZ8. 

• •• 

lib. 



weight (dwt.) 6760 grains 

ate 

lib. 

20 dwta. 

tee 

1 ounce (os.) 

1 carat 

t at 

3*2 grains 



480 grains 

... 1 oz. 





Apothecaries Measure 



iVtight 



Fluid 



90 grains 

• •• 

1 scruple (8) 

60 minims 

tee 

1 drachm 

80 soruple 

eta 

1 dram (5) 

8 drachms 

tee 

1 ounoe 

8 drams 

• ea 

1 ounoe (S) 

20 ozs. 

aaa 

1 pint 

12 oss. 

tea 

1 pound (Troy) 

8 pints 

tea 

1 gallon 


(Imp.) 

N. B. A grain has the tame wieght In all Measure*. 


B. Indian Standard and Provincial Measures. 

WEIGHTS 

Indian Standard d Bengal 

180 grains ... 1 tola 40 seers ... 1 maund 

5 tolas ... 1 ohhlttack 1 Maund ... 82? lbs.: 

16 ohhittaoks ... 1 seer „ 1 Baser Md. ... 82 lbs. 

Factory seer ••• 72| tolas. 

* Bombay 

86 tanks ... 1 tipari 4 seers ... 1 pajli 

.2 tipacis ... 1 sser 16 paylis ... 1 phare 

26 pharas ... 1 muda 8 pharas ... 1 candy 

Maund (40 seen) ... 1 quarter (Br.) 

1 seer . M *84 stand. * Gandy (ootton) ... 784 lbs. 

aeec . Candy (standard) set 600 lbs. 

Gandy (wheat) ... 666 lbs. 


*. • 
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Madras 


3 tolas 

... 1 pa lam 

8 pal am a 

... 1 seer 

6 seers 

... 1 vies 

8 vies 

... 1 maund 

20 maunda 

... 1 Candy 

1 Candy 
(baaar) 

... fiOOlba. 

1 Maund 

... 24)2 lbs. 

1 Seer 

... '3 stand, seer 


LAND MEA8URES 


2 bath (cubits)... X yard 
1C ohhataks ... 1 cottah 
1 cottah ... 720 aq. ft. 


Bengal 
20 aq. cubits 
20 cottah 
1 bigba 


... 1 cbhatak 


• • • 


• • • 


1 bigba 




20 kucbvansi 


17. P. 

... 1 biahvansi 20 bisbvanaia ... 1 bigba 
1 bigha ... 8025 aq. yd. 




Punjab 

9 aarai 

... 1 maria 

20 mariae 

4 canals 

... 1 bigha 

1 bigha 


1 canal 

... 1620 aq. yd. 


39J aq. oubita 
20 panda 
20 rukeha 


Madras 

1 bigba ... 6400 aq. yd. 

••• 1 pand 
... 1 rukeh 
... 8927 aq. yd. 


Bombay 

1 kathia 20 kathis , 

1 bigha 6 bighaa 

1 chahur 1 bigha 


C. The Metric System (C. G. S.) 

The following prefixes are used in connection with standard unite of 
reight* and measures, given below. 


(d) 

deci —*th 

Deca— 

10 times (D) 

(c) 

oenti—i4otb 

Heoto— 

100 „ (H) 

(m) mUli— tA„U« 

Kilo— 

1000 „ (K) 



Mjrria—10000 „ (M) 



X 
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Unit of length ... I meter 

Unit of area ... 1 sq. Decameter or 1 Are. 


Standard Linear Unit 

... 1 Kilometer (Km.) 

Unit of volume 

... 1 Stere or cubic meter 

Unit of weight 

... 1 gramme 

Standard oubio unit 

... 1 Litre or 1000 o. oms. 

Standard unit of weight 

... 1 Kilogramme (weight of 1 litre of water) 

The Metric System is in general use in the Continent of Europe, with 
local dlfforonoes in the names of units. It is also steadily replacing the 

Imperial System in many advanoed countries of the East and West — Persia, 
Thailand, Japan etc. are adopting the Motrio System for Home and Foreign 

Trade purposes. 


D. 

Monetary Units 

Country 

Money 

Groat-Brifcain 

£l-20e-240d 

India 

Re 1 - 16as -192 pies 

U. S. A. 

$1 = 100 cents 

France 

I franc -100 cents 

Germany 

1 R. Mark = 100 pfennigos 

Italy 

1 Lira — 100 cents 

Japan 

1 Yen -100 Sens 

Shanglial 

$1 (standard)" 100 cents 

Ceylon 

1 Rupee-100'oents 

Holland 

1 Florin —100 cents 

Strs. Settlements 

$1-100 oents 

Dutch East Indies 

1 Florin = 100 oents 

Thailand 

1 Baht -100 satangs 

Belgium 

1 Belga-5fr.—500 cents 

Denmark 

1 Krone—100 Ora 

I 

Norway 

Ditto 

Swedotf 

Ditto 

CieohosloY&kia 

1 Krone = 100 heller 

U. S. S. R. 

1 Toh. —10 roubles —100 Kps. 

Canada 

Si-100 cents 

Brasil 

1 Milreis —100 cents 

Argentine 

1 Peso (paper) -100 oents 

Austria 

1 Schilling -100 grosohen 

Greece 

1 Drachma -100 lepta 

Portugal 

* 1 Esoude -100 centavos 
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E. Some Foreign Weights and Measures 


France 

with their F. P. 8. equivalents 

Metric Ton 

-1000 Kgs. - 2206 lbs. (At.) 

Quintal 

-100 Kgs. -220-6 lbs. (Av.) 

Kilogramme 

-1000 grammes-2*2046212 lbs. (Av.) 

-82-161 o*. (Tr.) 

Gramme 

- -03527 os. -16*4828 grains 

Kilometer 

-1000 meters - *62138} miles 

Meter 

-1*099633 yds. -89*37079 ins. 

Litre 

-1000 c. cm. - *8803 quarts -1J pint (app.) 

’Cubic meter 

- 85*3148 o. ft. - 1J cubic yard (app.) 

Hectare 

-100 Arcs -2*47114 acres. 

Square meter 

«1*1960 sq.yd. Bq. oentlmeter-*166 sq. in. 


U. S. A. 


Busbol —’9694 Imp. bushels. 

Gallon (dry) -* 1919 Imp. galls. 

Gallon (liq.) -281 c. ins.-} Imp. gall. 


Pint 

Cental 

V. S. S . R. 

-1 gallon -20 fluid os. 

-100 lbs. 

Vershok 

-If in. 

Vedro —2*704 Imp. gall 

Stops 

-14 ins. 

Cheivart -46*2 gallons 

Sachtino 

- 7 ft. 

Font -*9028 lb. 

Vert 

- 1166J yds. 

Pond -36*114 lbs. 

Dessiatine 

= 2*7 acres 

Berkowite-361*273 lbs. 

Japan 

Shaker 

-11*930 in.-80 cms. Ki -5*9668 sq. miles 

Ken 

-1*9884 yard 

Bq. oho -2*4507 acres 

Ki 

-2*4403 miles 

Tsabo -8*9588 sq. yds. 

Cho 

-5*423 chains 

(Liq.) Koku-39*6804 Imp. galls. 
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(Dry) Koku 

-4*9629 bushela 



(Capacity) Koku 

- *1 ton 



Momma 

“ 3J gma. 



Kwan 

—1000 momme 




-8*267 lbs. (Avoir) 



Kin 

-1*328 lb (Avoir) 



Straits Settlements 


Catty = l$lb(Av.) 

Gantang -1 gall. 


Picul —5898$ lbs. (Av.) 

Chup&k -1 quart 



Dutch East Indies 

Picul 

* 133J lb (Av.) 

Tjengkal yard* 

Catty 

=»1J lb (Av.) 

Foal (Java) * 1507 meter* 

Italy 

• • • 

Grain mo \ 

Greece ...2 Mnaa 

Greece 

• •• 

Drachrae f - 1 gramme. 

Holland ...1 Pond -1 Kg. 

Spain 

• • t 

Grama ) 

Austria ...2 Centners 



8. America— C. Libra ... 1*014 lb. 



Quintal ... 101*43 lb. 
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Some Rough Equivalent Measures and Useful Constants 


Measure Rough Equivalent 


Measure 


Rough Equivalent 


e Km. 

5 miles 

1 wineglassful 

59*2 c. cm. 

11 meters 

12 yds 

Ditto 

2 fluid oz. 

6 motors * 

1 pole 

1 teacupful 

118 4 c. cm. 

ft cm. 

2 in. 

Ditto 

4 fluid oz. 

25 mm. 

1 iu. 

Ditto 

1 pint 



1 fluid ounce 

1805 cub. in. 

2 Hectares 

5 acroa 

Ditto 

29*69 c. cm. 

ft Sq. meter 

6 sq. yd. 

1 gallon (Imp.) 

*1004 o. ft. 

1 acre 

3 bighas (stand.) 

1 gallon (Imp.) 

8 pints 

1 Cofctah 720 sq. It. ( M ) 

Ditto 

4*548 litres 

1 ChitUc-k 

45 sq. ft. ( „ ) 

1 U. S. gallon 

8*786 litros 

5 Kg. 

11 lb. 

1 pint 

6*68 c. cm. 

1 Metric Ton 

1 ton minus $ cwt. 

Ditto 

10 fluid on. 

2 gm. 

31 grains 

1 cable ft. 

0*228 gall. 

200 gm. 

7 oz. 

1 litre 

1} pints 

1 Quintal 

2 cwt. 

1 Hectolitre 

22 gallons 

15 Kg. 

14 seer (stand.) 

40 c.ft. rough timbe 

r 1 load or ton 



50 c.ft. heavy timber Ditto 

Weight of 


100 c.ft. 

1 Register ton 

1 c. cm. water 

1 gm. 


of Shipping 


f 1 Kg. 

1 cubic yard _ 

1 load of earth 

1 litre water 

1 2’205 11. 

128 cubic ft. 

1 oord of wood 

1 litre gasoline 

1‘59 lb. 

108 cubic ft. 

1 Btack of wood 

Ditto 

•72 Kg. 



1 Imp. gallon water 10 lb. 

Specific gravity 

1 gallon gasoline 

7*2 lb. 

Water 

1 

I cubic ft. water 

1000 oz 

Gold 

19*80 

1 teafipoonful 

c. cm. 

Tin 

7*3 

1 dessertpoonful 

7*5 c. cm. 

Steel 

7*8 

1 tablespoonful 

15 c. cm. 

Aluminium 

2*67 

Ditto 

1 fluid oz. 

Coal (Anthracite) 

1*50 



Cork 

*24 
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Conversion of Weights and Measures and Aliquotised Parts 



Equivalents 

Aliquotised Parts (qpp.) 

Indian-Imperial 

Stand, maund 

82? lb. 

icwt + 2-16 

Factory maund 

• •• 

A ton v 

Bombay maand 

28 lb. 

1 qr. 

Madras maand 

24JJ lb. 

25 lb— (l%+4) 

Madras oandy 

5001b. 

4cwt + 8-I4 

Bale (Jute & Cation) 

400 lb. 

9 owt +0 + 2 

Candy (wheat) 

66G lb. 

5 cwt+ 7+5 

Candy (ootton) 

784 lb. 

7 owt. 

Candy (Bombay Stand.) 

5601b. 

5 cwt. 

Stand, seer (Bengal) 

2 5*5 tb. 

2 lb + 1 oz. -12 

Madras seer 

*6* lb. 

i lb-f 5 + 7+5 or '61b + 35 

Bombay seer 

Alb 

*7 lb. 

Cubit 

lilt. 

1ft. + 2 

Blgha (Stand.) 

•88068 acre** 

(3 - 002}) acre 

Imperfal-Indlan 

Ton 

27]$ md. (stand.) 

25 md+'th of 20 mds. 

Cwt. 

54$ sr. It 

1 md + 4+2 + 3 

8 tone 

615 sr. „ 

7 sr. —36 

Lb. (Av.) 

II sr. 

i sr. — i ch. 

Lb. (Tr.) 

32 tolas „ 

i sr. — 5 

Oz. (Av.) 

2} tola „ 

2 tolas+3 

Acre 

3 bighaa Oj cott. 

3 bigb. + J cott. 

Imperial- Me trie 

Ton 

1016 0475 Kg. 

1 Met. fcon + 1%+2+5 + 16 

* Cwt. 

*5083 Qnintal 

4 Qnintal+fiQ 

Pound (Av.) 

453*598 gms. 

iKg-ai+a%) 

Pound (Tr.) 

373*242 gms. 

•9Kg+4-(2%+6) 

Ounoe (Av.) 

2895 gms. 

SOgm —(M+10) 

Grain 

*0648 gms. 

6%gm.+8% 
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0 ( Conid .) 



Equivalents 

Aliquotisod Parle 

Imperial-Metric 



Mile 

160315 Km. 

1 Km+2 + $+9% + 3% 

Yard 

•9148836 m. 

lm-(12+3%) 

Foot 

•3048 ra. 

*3 m-f 16%, 

Inch 

2*54 cm. 

2 cm. + 4 + 12 

Acre 

•40467 Hectare** 

•4 Hect.+1%+17% 

Sq. yd. 

*8361 8q. m. 

1 Sq. 

Sq. in. 

6*4516 Sq. cm. 

6 8q. cra. + 2% + R% 

Cubic yard 

'7645 cubic metre 

J c. metro-*-2 + 6% 

Cubio foot 

*02832 oubic metro 

A, cubic m. 4- cubic m. 

Pint 

5682 c. om. 

ilitre + R + ir 

Gallon 

4*54346 litres 

4 litres+ J litro + 9% 

1 lb water 

*4543 litre 

4 litre—9% 

Metrio-Imperia) 



Metric Ton 

•984206 Ton 

lTon-[l% + 2+6j 

Kg 

2*20462125 lb. 

2 lb. + 10+2%+10 + 2 

Gramme 

15 48285 grs. 

15 grs.+ 3% 

Gramme 

•036274 miles 

?%+iz% 

Km 

*6218824 miles 

1 ni + [4 — (8% - 30) J 

Metre 

1*093683 yd. 

1 yd + 124-R 

Centi-metre 

•39371 in. 

i.ln.+5-10 

Milli>metre 

io- 

4% in. 

Sq. Km 

*3861 Sq. mile 

4 8q. mile+ 17% 

Hectare 

' 2*47114 acres 

2 acres+5+0 

Sq. meter 

1*1960 8q. yd. 

18q. yd + (5 - 2%) 

Sq. cm. 

*155 Sq. in 

•1 8q. in. + 2 + 10 

Cnbio cm. 

*061024 c. in 

6% o. in.+60 

Litre 

1-7607784 pints 

1 Pint+2 + 2 + 4% 

Litre 

*2201 gall. 

4 gall. + 10 

1 Litre water 

2*205 lb. 

2 lb+10+40 

Cnb. Meter 

f95*8148 cub. ft. 
11*3080215 on. yd. 

30 0. ft.+S+C%+5% 
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Weights and Volumes of Common Materials 


Material 




■rags 

OJi 


in 1 lb. 

KmS 

Aluminium (oast) 

160 

| 0*093 

10*8 

2*57 

Brass, oast (average) 

605 

1 

l 

0*292 

8‘42 

8*11 

Brass, Sheet 

j 627 

I 

0-305 

328 

1 

i 8*46 

Copper, wlro 

! 654 

j 

0321 

312 

8-89 

Copper, cast 

537 

0-311 

• 

j 3-22 

862 

Gun-metal (av.) 

544 

0-315 

; 818 

874 

Iron, oast (av.) 

449 

0 260 

3'85 

7*21 

Iron, wrought (av.) 

480 

0-278 

: 3-60 

7-71 

8teel (average) 

490 

1 

0284 

353 j 

7*87 

Tin 

462 

0267 

374 

7*42 

Lead 

710 

0410 

— 

11-8 

m m 

Ash 

43-63 

0*095-81 

40-32 

0-6-0-9 

Ebony 

70-83 ] 

0*041-48 

24-21 

1*1- 1*3 

Oak, English 

48-53 1 

i 

0028-84 

#■ 

SC-29 

o» 

• 

o 

1 

CO 

• 

o 

Yellow Pine 

1 

29-41 1 

0*017-24 

59-42 

0*4 -0*8 

Teak 

41-50 

— 

“_1 

— 

Briok, common 

100-125 | 
119-125 : 

i 

0 058-72 j 

17-14 

l-6-9*0 

Clay, common 

» 

1 

i 

— 

— 

Cement, Portland | 

80-90 J 

0*046-52 

22-19 J 

j 

13-1-4 

Conorete \ 

| 

120-140 j 

1 

0*069-81 

■ 

15-12 ! 

1*9 —2*3 

Earth (dry) 

80-120 ; 

s 

0 046-69 j 

2215 

1*3-1*9 

Mortar (hAdened) 

90-120 

. 0*062-69 

19-15 

1*4 — 1*9 

Coal (anthracite) 

50-56 

• •• 

40-45 on. ft. 

1*8-18 

% 



per ton 


Coal (bituminous) 

47-52 


48-58 cu. ft. 

12-1*5 




per ton 


Sand, dry 

100 . 

— 

— 

— 

Sand, wet 

117 

— 

- 

— 

Asphalt 

156 1 

— 

— 

— 
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TABLE n 

Some Common UoiU of Trade 


CALCOTTA 

per 

Jute FirBts 

Bale (400 lbs.) 

Jute Bags 

100 bagB 

Hessian 

100 yards 

Rice 

Md. (82? lbs.) 

Linaoed 

Ditto 

Shellac 

Ditto 

Raw Hides 

20 lbs. 

Goat Skins 

100 pieces 

Pig Iron 

Ton 

8ugar 

Md. (82? lbs.) 

Bone-meal 

Ton 

Vegetable Product 

Case (00 lbs.) 

MADRAS 

Castor oil 

C.vndy(500 lbs.) 

Tanned Hidos, Skins 

lb. 

Groundnut 

Candy 

(Decorticated) 

(500 lbs.) 

COCHIN 

Cocoanut Oil 

Candy (654 lbs.) 

KARACHI 

Kandahar Wool 

Md. (82 lbs.) 

Wheat (Delhi) 

Cwt. 

Do (Punjab White) 

Candy (656 lbs.) 

Do (Lyallpur) 

Md. 

Rape-seed 

Candy 

BOMBAY 

Cotton 

Candy (784 lbs.) 

Do 

Bale (400 lbs.) 

Cotton Yarn 

lb. 

Linseed 

Cwt. 

Groundnut 

Cwt. 


BOMBAY 

per 

Oilseeds 

Cwt. 

Sugar 

Cwt. 

Gold 

Tola 

Silver 

100 tolas 

RANGOON 

Rice 

100 baskets 
(75 lbs each) 

CHICAGO 

Cotton 

Ualo (600 lbs.) 

Wheat 

Bushol 

LONDON 

Jute Firsts 

Ton 

Wheat 

Parcel (64 lb.) 

Rice 

Cwt. 

Rubbor 

lb. 

Oilseed 

Ton 

Tea 

lb. 

Groundnut 

Ton 

Sugar 

Cwt. 

Hides & Skins 

lb. 

Wool 

Pack(240 lbs.) 

m • 

Sack (304 lbs.) 

Pig Iron 

Ton 

Hoesian 

Yard 

Shellac 

Cwt. 

Soap 

Barrel (256 lb r ) 

JAPAN 

Round Steel Bar 

100 Kg. 

Coal 

Ton 

Electric Copper 

100 Kg. 

Crude Rubber 

lb. 

Cement (bag) 

60 Kg. 

Gasoline (oase) 

10 galls. 
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TABLE III 

An Extract from the Chambers ot Commerce 

TONNAGE SCHEDULE 


Artiolea 

**• • • • • m% m 

Bombay A/ 
or Karachi 

• • •• m m 

Calcutta 

Madras 

Colombo 

Singapore- 

Bullion 

fee# 





Coal 


20 owts. 

20 owts. 

20 cwts 



Rice 


18 „ 

80 f • 

20 „ 

20 cwts. 

20 owts. 

Jute 



50 c.ft. 




Cotton 


60 c.ft. 

40 


60 c.ft. 



Pig Iron 



20 cwts. 




Raw Silk 



10 




Gunnies 



J20 ,, or, 
160 o.ft. 



- 

Soap (in bags) 


15 cwts. 




» (in oaioa) 

40 c.ft. 

50 c.ft. 




Tea 



60 o.ft. 




Shollac 


10 owts. 

20 cwts. 

20 cwts. 



Rubber (in bags) 



60 c.ft. 


Castor seeds 


14 owts. 





Rape Ac. 
Coir (in 


16 „ 


• 


6 cwts* 

bundles) 


6 „ 





Wheat 


18 „ 

20 cwts. 




Sugar 


19 „ 

80 - „ 


20 owts. 


Hides 


40 c.ft. 

50 o.ft. 


14 „ 


Groundnuts 


fc 14 cwts, 

13 „ 


20 cwts. 

16 „ 

16 cwts* 


Some Japan 

eae Freightage Units 

Coal—Mefcrio Ton 

Wheat—Metric Ton 

Lag—1000 c.ft. 

Lumber—1000 o.ft. 


Cement—Metric Ton 
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TABLE IV 
An Extract from Indian Customs Tariffs 

Article* Tariff Unit Tariff Value Standard Rate U. K. Rata 


Import 


Spirits Imp. Gall. 


Rt. 37 8*5 


Milk 


ad. val. 

80% 

20% 

Butter 

ib. . 

Re 1 la 

26% 


Cardamon 

cwt. 

Re 56 

46% 


Pepper White 

ft 

Rs 50 

46% 


Sugar 

• t 

ad. val. 

R»9 la 


Tea 

lb. 

*» 

6 annas 


Tobacco 

1000 

M 

Rs 10 lOas 


(cigarettes) 



to Rs 15 


Coal Ac. 

Ton 

M 

10 annae 


Motor Spirit 

Imp. gall. 

• • 

Sas 9p 


Peppermint Oil 

lb. 

Rs 8 6as 

25% 


Petroleum Jelly 

• 

tt 

Sat lip 

25% 


Cotton raw 

M 


6 pi 08 


Raw Silk 

*» 

Rs 12 

26% 


(Bokhara) 





Boots A Shoes 


ad. val. 

f26% or 





(Saa per pair 


Cinematograph 





Film (exposed) foot 

4as 6p 

871% 


Motor Cars 


ad. val. 

371% 

30% 

Machinery 


«• 

10% 


Pig Iron 

Ton 

Re 75 

20% 

10% 

Cotton Greys 



3U% or 

28% 




4{as per lb 


Bilk Japan 

lb 

Rs 10 12as 

60% 


Twill „ 

lb 

Re 16 

60% 


Mixed Hosiery 



- 


(Japan) 

lb 

Rs 25 

50% 


Aeroplanes 


ad. val. 

3 ftX 


Bxport 





Raw Jute 

Bale-400 lbs. 


Rs 40 8as 


Jute Bags 

Ton 


Rs 90 


Hessians 

ft 


Rs 82 


Raw Hides 



5% 

• 

Goat Skins 

Piece 


Re 1 


Sheep Skins 

•• 


Annae 8 


Rioe 

Maund 


Oat 8p 
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-- S28S 
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§§33 
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TABLE VI 

Rupee-Sterling Exchange 

BfilTileDta of Bo 1. 


£*076 


076 


077 


■078 


079 


Is 6 d 


d 


@ Is 5 d 




_ 

£*070 

833 

3833 

130 

2081 

A 


963 

5416 

360 

4166 

A 

•071 

093 

7500 

390 

6250 

A 


223 

9583 

530 

8381 

A 


854 

1666 

651 

0416 

A 


484 

3760 

781 

2500 

A 


614 

5833 

911 

4581 

A 


744 

7916 

041 




875 


Wt A 

171 

WVW 

8750 

A 

•072 

006 

2083 

302 

0831 

*8 


135 

416s) 

432 

2916 

U 


266 

6250 

562 

6000 

J1 


895 

8383 

692 

7081 

It 


626 

0416 

822 

9166 

13 


650 

2500 

953 

1250 

li 


786 

4581 

083 

8381 

1! 


916 

6666 

213 

5416 

a 

078 

04 G 

8750 

343 

7500 

IS 


177 

0883 

473 

9583 

i? 


807 

2916 

604 

1666 


9 

487 


734 

3750 

II 


567 

7083 

864 

5883 

it 


697 

0106 

994 

7916 

II 


828 

1250 

125 

0000 

it 


958 

8883 

255 

2083 

II 

074 

088 

5416 

885 

4166 

SI 

* 

218 

7500 

515 

6350 

ti 


348 

9583 

645 

6883 

it 


479 

1666 

776 

0416 

H 


609 

3750 

906 

2500 

If 


739 

6833 

086 

4583 

H 


809 

7916 
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TABLE X 
Table of Daya 


Number of Days from December 81 


Jan. 

Feb. March April May June 

Date 

July Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

1 

32 

60 

91. 

121 

152 

1 

182 

213 

244 

274 

305 

335 

2 

33 

61 

*4 

122 

153 

2 

183 

214 

245 

275 

306 

336 

3 

34 

03 

93 

123 

154 

8 

184 

215 

246 

276 

307 

337 

4 

35 

03 

94 

124 

155 

4 

185 

216 

247 

277 

308 

838 

5 

36 

64 

95 

125 

15G 

5 

186 

217 

248 

278 

309 

339 

0 

37 

65 

96 

126 

157 

6 

187 

218 

249 

279 

310 

340 

7 

38 

66 

97 

127 

158 

7 

188 

219 

250 

280 

311 

341 

8 

39 

67 

98 

128 

159 

8 

189 

220 

251 

281 

313 

842 

9 

40 

68 

99 

129 

160 

9 

190 

221 

252 

282 

313 

348 

10 

41 

69 

100 

130 

161 

10 

191 

222 

253 

283 

814 

844 

u 

42 

70 

101 

131 

162 

11 

192 

223 

254 

284 

315 

346 

12 

43 

• 

71 

102 

132 

163 

12 

193 

224 

255 

285 

316 

346 

13 

44 

72 

103 

133 

164 

18 

194 

225 
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286 

317 

347 

14 

45 

73 

104 

134 

165 

14 

195 

226 

257 

287 

318 

348 

15 

4G 

74 

105 

135 

166 

15 

196 

227 

258 

288 

319 

849 

16 

47 

75 

106 

136 

167 

18 

197 

228 

259 

289 

320 

850 

17 

48 

76 

107 

137 

168 

17 

198 

229 

260 

290 

321 

351 

18 

49 

77 

108 

138 

169 

18 

199 

230 

261 

291 

322 

352 

19 

50 

78 

109 

189 

170 

10 

200 

231 

262 

292 

828 

353 

20 

61 

79 

110 

140 

171 

20 

201 

232 

268 

293 

324 

354 

21 

52 

80 

111 

141 

172 

21 

202 

233 

264 

294 

325 

355 

22 

58 

81 

112 

142 

173 

22 

203 

234 

265 

295 

826 

356 

23 

54 

82 

113 

143 

174 

28 

204 

235 

266 

296 

327 

357 

24 

55 

83 

114 

144 

175 

24 

205 

23G 

267 

297 

328 

358 

25 

an 

84 

115 

145 

176 

25 

206 

237 

268 

298 

329 

359 

26 

57 

85 

* 116 

146 

177 

26 

207 

238 

269 

299 

830 

360 

27 

58 

86 

117 

147 

178 

27 

208 

239 

270 

300 

331 

361 

28 

.59 

87 

118 

148 

179 

28 

209 

240 

271 

301 

382 

862 

29 


88 

119 

149 

180 

20 

210 

241 

272 

902 

333 

363 

30 

— 

89 

120 

150 

181 

80 

211 

242 

273 

303 

334 

864 

31 


90 


151 

— 

31 

212 

243 

— 

304 

— 

365 


29 

30 

31 


iV. B. Add 1 to the number aftof "February 28 in a leap year. 



TABLES xxxiii 

TABLE XI—Depreciation Table 


Value ot met worth ItOO pro rid I of lor depreciation on rodoeed 

values ot different rote* 


Years. 

■«■. »■ • ■ —— 

2% 

24% 

*9' 

• •• 

CJ% 

74/0 

10% 

1 

980 

975 

950 

937 

• m 

925 

i>00 

1 

960 

951 

909* 

878 

855 

810 

* 

941 

927 

857 

823 

791 

729 

4 

922 

903 

814 

773 

732 

650 

5 

903 

830 

773 

725 

677 

590 

6 

885 

858 

735 

680 

626 

531 

7 

HGH 

837 

698 

637 

579 

478 

8 

850 

816 

663 

597 

535 

430 

9 

833 

796 

030 

550 

495 

387 

10 

817 

776 

598 

516 

458 

348 

11 

800 

757 

568 

184 

424 

313 

19 

784 

738 

540 

454 

392 

282 

13 

769 

720 

513 

426 

362 

254 

14 

753 

702 

487 

399 

385 

228 

15 

738 

G84 

468 

374 

310 

205 

10 

723 

667 

440 

351 

*287 

185 

17 

709 

650 

418 

329 

265 

166 

18 

695 

634 

397 

.308 

245 

150 

19 

681 

618 

377 

289 

227 

130 

20 

667 

603 

. 358 

271 

210 

121 

21 

654 

588 

340 

254 

194 

109 

22 

641 

573 

323 

238 

179 

98 

28 

628 

559 

307 

223 

160 

88 

24 

615 

545 

291 

209 

153 

79 

25 

603 

531 

277 

196 

112 * 

71 


TABLE XII 


Number of years' purchase represented by the 
price of a 8J% perpetuity 


Price 

R*. 

Years' 

Purchase 

Price 

As. 

Year's Purchase 

1 

-2857143 

1 

'0178571 

1 

*5714286 

2 

•0357143 

8 

*85714-29 

* 

0535014 

4 

11428571 

4 

•0714286 

5 

1-4285714 

5 

-0892857 

ft 

1-7142857 

6 

*1071229 

7 

*2 0000000 

7 

*1250000 

8 

22857H3 

8 

•1428571 

9 

2'5714230 

9 

• 

•1607543 


Note. The corresponding yield is obtained by dividing 100 by the 
number of years obtained. 
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.TABLE XXI 


Calcutta Stock Exchange Association. 

ScMnla of Brokerage. 


Rate 

Description of Stock or 8hare 

Remark* 

1 anna % 

9 anna* % 

8% and 8J% Government Paper! 
Other Government Stock J 

Minimum Charge 
Rupee 1 

IX 

Municipal and Port Trust 

Debenture* 


1% 

Joint Stock Debentnre* 


9 annae j 
per than J 

Share# worth up to R* 6 each 

Nomina] value of 
R* 96 each or lee* 

4 anna* J 
per share ] 

8hare* worth up to Rs 60 each 

Ditto 

8 annae 1 
per share ] 

Share* worth up to Rs 100 each 

Ditto 

8 annae per every 
Rh 100 oomidera- 
tion money or 
part thereof 

1 

Share* worth over R# 100 each 

•Ditto 

Rupee 1 per 1 
share j 

Share* worth up to R* 900 each 

• 

Nominal value of 
R* 75 and above 

6 anna# per every 
R* 100 considera¬ 
tion money or 
part thereof 

Share* worth above Rs 900 each 

1 

Ditto 


N. bT Ratos proportionate to the last two are charged in rbapect of 


Shane of nominal nine b etwee n Re 96 and Be 76 eeeh. 










